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THE CONTROL OF BLEEDING IN OPERATIONS 
FOR BRAIN TUMORS.* 

WITH THE DESCRIPTION OF SILVER “ CLIPS ” FOR THE OCCLUSION OF VESSELS 
INACCESSIBLE TO THE LIGATURE. 

BY HARVEY CUSHING, M.D., 

OF BALTIMORE, 

Associate Professor of Surgery in The Johns Hopkins University. 

All surgeons who make for themselves opportunities to 
observe the manipulative work of their fellows must appre- 
ciate the present general tendency toward the abandonment 
of the applauded methods of comparatively few years ago. 
The conditions under which Cooper, Pott, and Abernethy 
worked have long since changed, and though the by-the-clock 
methods which were essential to operative success in their day 
are still emulated in some of our present clinics, the stirring, 
slap-dash, and spectacular is rapidly giving way to the quiet, 
patient, and undramatic performance. 

The elimination of pain has made hurry unnecessary; due 
respect for the principles which have grown from Listerism 
has made it inadvisable; the emphasis laid by Halsted on 
detailed blood-stilling during major operations has proved a 
further check, and lastly, an expectation of the reactionless 
healing which occurs only in tissues handled with the greatest 
delicacy and coapted with scrupulous care is prohibitive of 


Read by’title before the American Surgical Association, June, 19 ix. 
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haste and the old-time thrills for the bystander which accom- 
panied it. 

There are special reasons why the utmost precaution in 
ansesthetization, the gentlest methods of handling tissues, and 
the most accurate closure of wounds, accompanied by as pains- 
taking hsemostasis as possible, should be observed during the 
more difficult intracranial procedures. Neighborhood oozing 
obscures the clear view essential to the safety of such delicate 
manipulations as are required for the removal of, let us say, 
a lateral recess tumor or the trigeminal ganglion; whereas 
a more general loss of blood with the consequent lowering of 
arterial tension is a cordial invitation to its near relative shock, 
favors the onset of respiratory paralysis in cases associated 
with medullary pressure, makes anaesthesia more dangerous, 
and lowers resistance to infection through secondary anaemia. 

These are premises, I am aware, which are not accepted by 
all surgeons, for many still feel that high-geared methods of 
operating can outdistance these largely imaginary risks, and 
there is a wide-spread apprehension lest observation of these 
minuti^ engender a reputation of being a slow and fussy 
surgeon. For, after all, what do these details amount to, 
with another patient awaiting his turn and an assistant who 
can close the wound, put on the dressing, and administer stimu- 
lants and infusions. But for those who grant the premises 
and agree that every effort should be made, even at the expense 
of time, to respect the tissues and to minimize the loss of 
blood by whatsoever methods one can summon to his aid, 
there are certain ‘'tricks” which may be found useful, par- 
ticularly in cerebral surgery. 

It is necessary to bear in mind that two fairly distinct 
vascular systems will be encountered — internal and external. 
On the arterial or carotid side these systems are quite distinct, 
but on the venous side the communications between them are 
so free that, under conditions of intracranial stasis brought 
about by a growth producing an increase of tension, the 
venous return from the internal system is in large part shunted 
into the extracranial field. For thi? reason— though the 


HEMOSTASIS IN BRAIN OPERATIONS. 


3 

“ tricks ” to be spoken of appl);- chiefly to the internal system 
of vessels with a cerebral and mening-eal distribution— it may 
not be out of place to preface a few remarks concerning ways 
of combating loss of blood from the external coverings, 
through which the approach to the more important structures 
must be made. 

Throughout this paper the more critical cases will be con- 
sidered. If precautions are taken to meet the serious problems 
of haemostasis which the critical cases present, the simpler 
and less complicated ones can be more often carried through 
to a successful termination at one sitting. Furthermore, the 
discussion will be largety restricted to the osteoplastic t3rpe of 
operation on the cranial vault ; for if its principles are mastered, 
operations in situations which forbid the use of a tourniquet 
or those in which a bone flap is prohibited may be conducted 
with comparative ease. 

The Scalp . — That a trifling wound in a normally vascu- 
larized scalp may bleed abundantly is familiar enough. But 
when stasis of the extracranial vessels has been produced by 
a cerebral tumor, the loss of blood incidental to the long inci- 
sion needed for an osteoplastic resection may be dispropor- 
tionately excessive, unless precautionary measures are taken. 
Many devices have been suggested to control bleeding from 
the scalp, none of them in the long run being as efficient as a 
properly applied tourniquet. This, in any event, will control 
the arterial supply to the operative field, and if there is no 
cyanosis under the anaesthetic and no unusual widening of 
the emissary venous communications between the internal and 
external systems, not a single haemostatic adjunct may be 
required. When, on the other hand, venous stasis has long 
existed and wide communications have fonned between extra- 
and intracranial veins, the scalp will fill with blood and require 
the placement of clamps, no matter what device be employed. 
But even under these circumstances, the convex side of the 
incision towards the flap remains dr}’’ — a desirable result, as 
it avoids the risk of stripping scalp from bone through the 
weight of pendent instruments. When it is necessar}* to place 
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clamps on the concave edge, even though the bleeding points 
may lie in the tough scalp proper, it is best to catch the galea 
and allow the mere weight of the clamps to close the bleeding 
points. This precaution will avoid superficial points of tissue 
necrosis which militate against the subsequent reactionless 
healing. The flat T-shaped clamps which have been devised 
for the scalp are, I think, undesirable, for the reason that 
they are difficult to place and are likely to damage the tissues. 

As many of these more desperate cranial operations must 
require two or more stages before their end, it is essential 
that the utmost pains be taken in closing the wound to assure 
an epithelial approximation which will permit early removal 
of the external sutures. Needless to say, if there are points 
of staphylococcal stitch infection, or even granulating edges 
owing to inaccurate closure, the reopening of the wound 
after a few days, and possibly the later re-reopening after a 
subsequent interval, is accompanied by especial risks of 
infection. 

Our local method of closing these wounds is to bring the 
edges of the galea together by a series of interrupted and 
buried fine black (iron-dyed) silk sutures. This row of buried 
sutures oftentimes so closely approximates the overlying tough 
scalp as to render the placement of cutaneous sutures hardly 
necessary, were it not for the fact that they are destined to 
control the arterial bleeding which would otherwise ensue on 
the final removal of the tourniquet. A satisfactory method of 
placing these sutures before they are tied, by a row of round, 
fine intestinal (cambric) needles, has heretofore been described.^ 
They should be removed after thirty-six or forty-eight hours ; 
and by the fourth or fifth day the incision is hardly visible, 
there are no points of reaction due to suture constriction, and 
epithelium covers the entire field. 

The present paper is not an essay on wound closure, though 
such an essay might well be written, for many, I am aware, 
regard this step as so unimportant a detail of an operation 
that its performance is beneath th.e dignity of the operating 


* Keen’s System of Surgery, 1908, vol. iii. Fig. 152, p. 272. 
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sjLirgeon himself. It is, however, a deserving detail of these 
rneasures, not only when a subsequent reopening is premedi- 
tated, but for the reason that in the case of a fresh first-stage 
wound, especially when clamps have been necessitated owing 
to venous stasis, some further loss of blood will occur during 
the closure. For it is inadvisable to attempt to ligate the 
bleeding points in the tough scalp, as the external approximat- 
ing sutures may be relied upon to effectually control them; 
and to place and tie these sutures accurately and rapidly 
requires a full and not a crippled operative team. 

Impatience to attain results is characteristic of the species 
surgeon and often leads to the taking of unjustifiable risks — 
one of the reasons for the high mortality ascribed to major 
intracranial procedures, those for tumor in particular. The 
writer is no exception and constantly finds it necessary to 
curb himself in the desire to do just a little more. But far 
more tumor operations have been carried to a successful out- 
come by the courage to temporarily withdraw after a bad 
start than by banging at hazards. Annoying though it is, it 
may improve one’s score when in difficulties to play back with 
the loss of a stroke. 

Postponement may thus be justifiable merely in view of a 
badly taken anaesthetic — and no tumor patient in whom pres- 
sure is considerable takes the anaesthetic any too well, even 
with the most skilful administration. At a subsequent trial 
circumstances may be more fortunate, or a preliminary dose 
of scopolamin with morphia or atropin, or a combination of 
chloroform and ether, may serve to offset the earlier diffi- 
culties. For cyanosis increases intracranial pressure by accele- 
rating cerebrospinal fluid secretion,^ which adds to the venous 
obstruction and so to the loss of blood — a bad cycle all around. 

“This is particularl}' true of ether, which, though the safest drug to 
employ, is unquestionably the most difficult to administer; and needless 
to say, its use should be in expert hands. There is less bleeding with 
chloroform, owing to the fact that it lowers arterial tension; but this in 
a way is comparable in its consequences to an actual loss of blood and so 
must be regarded as hazardous, as has been emphasized heretofore. And 
there are other hazards in the use of chloroform which formerly we did 
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But rare though it may be to have to abandon progress toward 
the final stage owing merely to a badly taken aiiEesthetic, 
postponement is not infrequently advisable because of exces- 
sive loss of blood from scalp and bone, and such a postpone- 
ment would hardly seem an advance at all were it not for 
the fact that a blunt reopening of the uniting Superficial wound 
after a few days is attended with relatively little bleeding. 

The Skull . — ^All grades of vascularity may be encountered, 
and chief reliance must be placed upon the proper use of 
proper wax, for the introduction of which Horsley deserves 
the lasting gratitude of us all. The cases which present the 
greatest difficulties are those in which a superficial tumor of 
long standing receives or discharges much of its blood supply 
through the diploetic spaces of the bone. This is particularly 
true of the large dural endotheliomata, which are often 
associated with extreme vascularity of the adjacent skull, even 
I though the immediately overlying bone may be thinned by 
pressure atrophy. The enlarged diploetic channels, in these 
cases, sometimes the size of a radial arteiy, are often traceable 
on the radiographic plates, which in this way may be useful 
even though the}'^ rarely show actual shadows of the tumor. 
At times the very surface of the exposed skull may be so 
roughened and vascular that it must be rubbed with wax to 
check the extensive oozing from countless points. 

But even with the generous use of wax, considerable loss 
of blood may be unavoidable in the process of outlining the 
bone flap under these conditions of abnormal vascularity with 
extreme venous stasis. For though extravasation from the 
bone edges may be controlled, it is less easy to combat the 
free bleeding due to the separation of meningeal emissaries, 
particularly if the incision be carried into an area of new- 
formed arachnoidal villi with a distribution beyond the usual 

not recognize, namely, the hepatic necroses which in greater or less 
degree are a constant feature of chloroform administration and are par- 
ticularly extensive after a readministration, when, as Dr. George A. 
Whipple has found, there is an especial tendency even to spontaneous 
bleeding, owing to the loss or diminution of one of the elements necessary 
to clot formation. 
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confines of Pacchionian granulations. In any case it is well 
to give the longitudinal sinus and its lateral lacunas a wide 
berth, and not to outline the mesial edge of the proposed flap 
nearer than two or three centimetres from the midline. Should 
an exposure of the foot area be deemed necessary the safest 
method of approach is to turn down a low flap and subse- 
quently cut out a bay from the upper edge, leaving a per- 
manent defect over this dangerous vascular area. 

Whether one prefers to outline the bone flap with electro- 
motor or hand-driven instruments, — and I regard the latter 
as much the safer, — bleeding is likely to occur from the lacer- 
ated osteodural communications at the upper margin. For 
this reason it is our custom, after making the primary large 
trephine opening and the secondary opening with perforator 
and burr, to immediately pass a dural separator between the 
two, so as to break up the vascular attachments at this early 
stage. For when the instrument is withdrawn, the cerebral 
tension is sufficient to again plaster dura against bone and 
effectually check the bleeding, so that by the time the lateral 
margins of tlie flap have been cut, many of the emissary vessels 
will have become spontaneously occluded. 

Postponement at this stage owing to loss of blood may 
sometimes be desirable, even before the flap, though thoroughly 
outlined, has been lifted away from the adherent dura. The 
advisability of this can often be gauged by the ansesthetist 
better than by the operator, and by a blood-pressure tracing 
better than by a finger on the pulse. The procedure up to this 
point has been a brief one, there will be a quick recovery from 
the anesthetic, and a certain amount of pressure relief will 
be experienced through the slight elevation of the still adherent 
flap. 

It is of course far more often possible to elevate the bone 
flap; for conditions such as ma}’^ have rendered postponement 
advisable at a stage earlier than this are naturally rare. One 
must realize, however, that it talces nearly as long to get out of 
as it does to get into the intracranial chamber, and as there is 
likely to be about as much bleeding during the process of with- 
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drawal as during entry, such blood as may be lost during 
further advance must be multiplied by two. And one should 
not wait for a profound upsetting of the pressor mechanism, 
for it does not go to pieces gradually, but suddenly. This 
is well exemplified in transfusions, for a large amount of 
blood may be given up by the donor with no appreciable change 
in his condition, until a little pallor, increased respiration, 
and restlessness indicate the need of uncoupling. Checking the 
flow at this stage is followed by complete readjustment within 
a few moments, and one is often tlius misled into the tliought 
that more blood might safely have been withdrawn; but this 
extra straw will often so upset the regulatory mechanism that 
hours or days are needed for a complete restoration. 

The Dura. — We have come to a stage of the osteoplastic 
operation which calls for especial tricks of hsemostasis, and the 
following adjuncts have been found useful : ( i ) Small pledgets 
or " tips ” of gause of various sizes secured by a black ligature, 
so that though blood-stained they can be easily located — minute 
Mikulicz pads as it were. (2) Sterile absorbent cotton to be 
used dry and plastered on an oozing surface, or wet in hot 
saline solution, a bowl of which at a temperature of 100° to 
105° F. should be on the instrument tray immediately at hand. 
This dripping cotton is the best material for washing menin- 
geal surfaces, and, when wrung out into flat pads, is the safest 
and most effectual substance for sponging or for temporary 
placement in deep cerebral wounds. (3) Bits of living tissue — 
supplied, for example, from the exposed temporal muscle — 
which serve admirably as a means of checking venous extra- 
vasation from points on the dura, and fragments of partially 
organized blood-clots, obtainable at a second-stage perfor- 
mance, are similarly useful. Finally (4) silver wire "clips’" 
for placement on inaccessible vessels, which, though within 
reach of a clamp, are either too delicate or in a position too 
awkward for safe ligation. 

On first elevating the flap there may be, particularly in 
cases with stasis, quite an abundant loss of blood from the raw 
surface of the dura. This bleeding comes from two sources. 
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arterial and venous ; that from the latter being by far the more 
troublesome; for only in case of a torn meningeal at the lower 
anterior angle, due to its having deeply channelled the bone 
where this has been broken in turning back the flap, will 
arterial bleeding give trouble. When this occurs it is natur- 
ally the first thing to need attention, and if there is venous 
bleeding from the raw dural surface, it can meanwhile be tem- 
porarily controlled by promptly covering the whole surface 
with a large pad of the hot and dripping cotton, which is 
immediately dried out against the oozing dural surface by 
pressure with a gauze sponge. The arterial bleeding should 
then be checked without attempting to catch or ligate the 
vessel, which ma)'' be tom back “ hang-nail ” fashion. Some 
of the prepared gauze pledgets of proper size can be tucked 
under the bone, separating the dura from it until a point is 
reached where the vessel no longer channels the bone. Then 
the pressure of the pledgets against the tense dural surface 
will control the bleeding until later in the operation, when 
with an open dura the vessel can be caught by a “ clip ” if it 
proves to be inaccessible to a ligature.^ 

Permanent control of the venous bleeding is a more difficult 
matter. The artery, as its branches approach the upper part 
of the exposed area, is accompanied by many dural veins which 
have a more or less intimate connection with the bone, and 
many raw, bleeding points may be left after their separation. 
These points, especially if associated with Pacchionian granu- 
lations, may give a great deal of trouble during the further 
procedure, and indeed may continue to ooze after replacement 
of the flap and closure of the wound; and thus in the course 


* Loose gauze pledgets of minute size, possibly a centimetre in cir- 
cumference, are particularly valuable in ganglion operations. For one of 
them can be plastered against a bleeding point, say at the foramen ovale, 
and its anchoring ligature led out of the wound, leaving a sufficient 
exposure of the remaining field to allow for further progress in separat- 
ing the dural envelopes. By using the proper triclcs to control hemor- 
rhage, in none of our last seventj'-five cases has it been necessary to 
postpone a ganglion operation until a second session, and in none has it 
been necessary to place a drain. 
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of a few hours a thick extradural clot may form and give pres- 
sure symptoms. In our earlier experiences this was an occa- 
sional postoperative complication, and even now the possibility 
of its occurrence is always considered. The fact that dura 
and bone have been separated makes the formation of such an 
extradural clot possible, as the result of slow venous oozing, 
whereas in the ordinary extradural hemorrhage of traumatic 
origin, the extravasation comes necessarily from a ruptured 
artery. In other words, the tension of a purely venous extra- 
vasation under the latter circumstances would not suffice to 
peel the adherent membrane from the bone. 

Even when the venous oozing seems at the close of the 
operation to have been effectually checked, postoperative vomit- 
ing or straining may start the bleeding anew by dislodgement 
of terminal thrombi, and for this reason in all cases in which 
the performance has been a bloody one the patient should not 
be lifted from the operating table until he has recovered in 
Warge measure from the anaesthetic. The table therefore should 
fbe made sufficiently comfortable by having a thick mattress 
covering, for it may be inadvisable to move the patient for two 
or three hours, and, indeed, it is not exceptional for critical 
cases to be kept in the adjoining recovery room over night 
before they are transferred to the ward. With such precau- 
tions, in addition to skilful administration of the anaesthesia, 
postoperative retching and vomiting are rare. 

Oftentimes the gauze “ tips ” or pledgets of cotton, which, 
during the progress of the operation, have been used to cover 
and which have become adherent to bleeding points in the 
dura, cannot be removed without starting the bleeding afresh, 
so that one is occasionally tempted to leave the foreign material 
plastered against the dura in the hope of its becoming safely 
organized. This, of course, is undesirable (though we have 
found in animal experimentation that the cotton pledgets .as 
a rule are well cared for) and also unnecessary, for an alterna- 
tive has been discovered in bits of living tissue or •mell-solidiUed 
blood-clots. Small snips of tissue may be cut from an exposed 
taw surface, such as' the temporal muscle — and muscle seems 
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was eon( rolled by a small piece of dura whieh, a;; (he mos( 
available (issue, was en(; off and ))las(ered a|''ains( (he si<le 
of (h(^ brain-s(em, a<Iherin|,'; and effecdially dieelcin/f (he l>l(;ed- 
ing' af(er a few niomeiKs of geiide pressure. Organising elo(s 
may also be n(ilired. 'They are padiettlarly available in second- 
.slage proeednres; and a( pr<.'sen(, in.’Kead of serapiiif;' away (be 
elo(s from primary (rephine f)penings and discarding (hem, 
(hey are earefidly preserved in s.aliia! gan/aa anri liisaions of 
(hem (t(ili/ed in (he same way as (la* bi(s of miracle (issue, 
!l)onb(l<!.ss i( will he found (ha( (issue fra/';menls can be 
prepared beforehand and kep( sierile for (his ))ni‘pose.''’ 

T(: is a(, (his period 'widi a renee(ed hone, flap and all 
bleeding fj'om (he dura eheeked"-'"-lha( po‘;(ponemcn( is mos( 
of(en advisable, no( only (jii aeeonn( of (he loss of bloesl up (o 

‘ .Siiu’O lliin ))!ip(')' wii!! |)(i( 1 l)!ivr’ li'!in)<'f( from Dr. l.imd'r. 

iiilercfiliiip; rrporl of (Ik; viiii( l.'ifd fitimnicr of (Im .SormSy of Sttf 

fifty lo (ireni Hril.'tlii llial Hir VIclor Korrilry (((‘inoiinlriilr(( "(lie (i.'r-mo- 
fil.Tlii', iii’lir))) of II fnipant'iil f)f miiiirlf" on lln: rxpo'e'd lir.'dti diirinr llir 
proKi'<'(i!i of n l(iI)ontlory f,'<p('rimcnl. U (m iioI imlilccly, llirrrforr, ami i", 
imlfdfl prnlwiltld, lluit out* or nil of (lir " n icloi ” wliicli 1 Iiavf lirrr ret 
down luivd la'rii in mid (iy ollidct. wlio liavd not rra.irddd (licm of iinllirirnl 
ini|)orlandd |o rdcord, 

"If lidrnlid.iin'ii doncInM'on'! (J<nir, Am, Assoc., lOio), IIi.'U (Im 
walla of tin' lilood-v'cafidla poafirsn more arlivd dloitinr idf-nirtil'! (Itan 
do ollidi' (iaond!,, provd (o hr dormS llir walla of pirr.rrvcd Vdn'.rpi may 
I)d iipplld.'ilild for (Ilia pnrpOM': or (In- (ilnin from v.diipprd blood niirlii 
lid ao pi’dpardd t|i:i( i( could lid immddial<dy pla'.lftrd on lildnliny am f/K’C'., 
jnnt an doUon in now m.dd, and (Inia oltvialr dm nfdd’.-.ily for any Miti’c- 
<indm rdplaci'indnl. Or, an Caridl liaa Mipircddfl (Jour, h’.vj’cr, Mctf,, > 0 io, 
xii, <i6f)) for (lid prdiidrvafion of hhnnl-K'nir.fl'i, wr m.ny Im .abld lo^^ps r'.crvd 
tinr.nda i» ?ii/ro for tlidac piirpmu", in .m coindilion of " lalrnt life." 
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this stage, but more particularly should the membrane be so 
tense that cerebral protrusion of a dangerous degree is likely 
to occur through an immediate dural opening. Under these 
circumstances, even in the bone-flap operation, the principles 
of decompression come into play ; for it cannot be emphasized 
too strongly that a rapidly forming hernia, comprising func- 
tionally important areas of a tense cortex which protrude 
through an immediately superimposed dural defect, often leaves 
irrecoverable paralyses. Hence, unless a tumor is obviously 
subjacent and there is every prospect of its removal at the 
first sitting, recourse should be had to a temporary palliative 
measure with a dural defect over a silent and preferably over, 
the subtemporal area.® 

In the making of a palliative subtemporal defect, whether 
a primary operation or one to be combined with a temporary 
osteoplastic resection, it is important that the fibres of the 
. overlying muscle be preserved as intact as possible. This neces- 
f sitates, particularly in the case of a primary decompression, 
the careful rongeuring away of the thin bone of the temporal 
region far under the edge of the split muscle, with an exposure 
of an area of dura carrying the main branches of the middle 
meningeal artery. Hence, when the dura is incised radially 
from a primary central opening to the margins of the bone 
defect, some of these branches, particularly the posterior radicle 
of the artery, are likely to be divided, and unless precautions 
are observed, bleeding may be troublesome. If the spoon- 
shaped spatula is used to hold the tense brain away from 
the dura while the radial cuts are being made, the arterial 
branches can usually be seen before they are divided, and a 
delicate clamp of the Halsted pattern can be applied on each 
side of the incised membrane even in the deeply overlain parts 
of the wound inaccessible for ligation. But what to do with 
these deep bleeding points after they were thus caught often 

*A useful method of combining at this stage a decompression with 
the exploration has been elsewhere described (Surg., Gynsec. and Obst., 
vol. iv, 1909, pp. i-S)- It has been put into practice in some thirty or 
forty cases with uniform satisfaction in the results. 

‘‘ Surg., Gynaec. and Obst., 1909, vol. iv, p. 3, Fig. 2. 
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gave us great concern in our earlier operations; and on one 
or two occasions it was necessary to divide the muscle trans- 
versely in order to obtain sufficient exposure for ligation. 
These difficulties have been overcome by means of silver 
“ clips ” — a device which possibly deserves the especial descrip- 
tion given to it later in this paper. 

The Brain . — ^The central nervous system can be seriously 
damaged in the attempt to employ the usual methods of haemo- 
stasis with gauze, clamp, and ligature commonly used for other 
tissues. From its first exposure, every effort should be made 
to avoid any injury to the pia-arachnoid until the actual 
moment of entry to the subcortex for the purpose of explora- 
tion or enucleation of an obvious growth, and such entry and 
proposed enucleation must be carefully planned out in accord- 
ance with the disposition of the cortical vessels, A safe enu- 
cleation may be completely frustrated by gauze sponging or 
otherwise roughly handling a brain under tension, by the 
protrusion and rupture of the tense cortex through the primary 
dural opening, by the accidental injury of a cortical vein care- 
lessly wounded during the enlargement of the dural incision. 
The struggle to control the consequences of these seemingly 
trifling matters, which leave in the end a large patch of broken 
and infiltrated cortex through which ligatures have cut and 
against which gauze sponges have been held, is only too famil- 
iar, and operations for tumor are usually terminated by such 
an occurrence. 

Familiarity with the tricks of lessening tension is all- 
important in the prevention of these accidents, and the different 
methods of dealing with a “ dry ” or “ wet ” brain by primary 
decompression, by. pricking arachnoid spaces, by ventricular 
or lumbar punctures, by changes of posture and what not, is 
a subject too large to be dealt with in the present paper, though 
indirectly bearing a close relation to loss of blood incidental 
to manipulations of the nervous tissues themselves. The whole 
matter hinges more on the disturbances of cerebrospinal circu- 
lation than upon the size and position of the tumor. For 
with a smoothly taken anaesthetic there may be little or no 
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difficulty in manipulating a brain holding the largest of 
growths, Avhereas cyanosis with increase of stasis may make 
the exposure of a brain, under previously normal conditions 
of tension, hazardous in the extreme. A small growth of the 
brain stem, on the other hand, may lead to a great stasis of 
fluid, the embarrassments from which can be promptly set aside 
y a ventricular puncture. In any event, a satisfactory sub- 
ural exploration can only be made after a considerable 

diminution in tension has been brought about in one way or 
another. •' 


le question of tension, furthermore, is quite apart from 
le actual primary vascularity of the growth, for some of the 
most vascular lesions, which consequently are difficult to 
andle, fortunately may be uncomplicated by tension, just as 
tense brains may hold relatively non-vascular growths which 
are readily enucleable. However this may be, great care should 
^^^icised in attacking a growth when once it has been 
roug It into view and has been given the wide exposure essen-^ 
tial to a safe attempt at extirpation. 

Notwithstanding the statement of physiologists to the con- 
ai}, one rarely if evei sees “shock” in cerebral operations 

Znf or injury to some vital 

re. ns is abundantly supported by certain of our experi- 
s wi 1 extensive ceiebral manipulations at second-stage 
operations in unaiijesthetized patients. Hence, with careful 
^ 1 which ail extirpation may be attempted — 

mg §■£ y an unbled subject — an abundance of time and 
I^atience should be expended in the careful and slow inanipula- 
.ons necessary for the dislodpment of the tumor. The tear- 

frnow^ Ti ^ insertion of the fingers means a 

g en a lemoval, extravasation and oedema from unneces- 

to id P°™ts of hemorrhage most difficult 

suhcort ‘ “ astonishing how diy the 

^bcortex may actually be if care has been taken in respect to. 

the superficial vessels. One can usually, find a safe point of 

entry trough the cortex; and much of the remainderof the 

operation consists in the slow separation of brain from tumor, 
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working now here, now there, leaving small, flattened pads 
of hot, wrung-out cotton to control oozing for the time being 
from a given area, until it can be again attacked. I know of 
no better training in such procedures than can be gained by the 
experience of making clean-cut extirpations on tlie lower ani- 
inals — let us say of the motor territory of the canine brain. 

A few fine silk (bead) ligatures may be passed on delicate 
curved needles to secure some of the vessels crossing the line 
of proposed cortical (circumferential) incision if one is neces- 
sary, but care should be taken not to include the large Fence 
anastomoticcB or important branches of the middle cerebral 
artery, lest outlying areas of softening result and leave un- 
expected and unexplainable palsies to be answered for. In- 
deed, it is often surprising how widely one can push aside 
many of these vessels in the pia-arachnoid which at first would 
seem unquestionably to need ligation. 

The actual tilting out of a tumor is largely a one-man per- 
formance, and the operator’s left hand is necessarily occupied 
in holding and guarding the tissue in process of separation. 
The manipulations meanwhile are carried on by slow, blunt 
dissection with the right hand, while an assistant keeps the 
field clean by the careful use of wet cotton pledgets. During 
the progress of the measure, particularly in the case of a deeply 
seated tumor, vessels may be encountered passing from brain 
to tumor and lying in tissues in which it is obviously futile 
to place an ordinary haemostatic forceps. Under these circum- 
stances the silver “ clips ” to be described may be found to 
be useful, just as they are in the presence of dural bleeding 
from points awkward of access; for the jaws of the instrument 
holding the clip will pick up the visible vessel or bleeding point 
just as would the ordinary clamp, the “ clip ” being left to 
take the place of an actual pendent instrument. 

Despite the rapidity with which the surrounding brain tends 
to fill up the gaping hole left by the final dislodgement of the 
growth, the raw surface of the cavity may continue to ooze. 
This condition can best be controlled b}'^ filling the hole with 
a wad of dry absorbent cotton which is replaced as it becomes 
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saturated. Ultimately the contracting cavity will be left 
sufficiently dry to justify closure without drainage, for a drain 
leading from the nervous tissues to the external world should 
never be used if it can possibly be avoided. The cavity, even 
if large, should be filled with normal salt solution, and the dura 
closed as accurately as possible over it. Even if it has been 
necessary to leave a defect in tlie dura overlying the cavity, tire 
same principles are to be adhered to. 

It was formerly our custom, in order to draw off the 
excess of bloody fluid as the brain tended to swell and fill the 
cavity, to leave one or two folded protective wicks, which 
were led from the cranial chamber tlirough the primary tre- 
phine opening to a puncture in the scalp, outlying the original 
line of incision. For in this way an oblique passage is insured, 
and one which is easily occluded by pressure after the with- 
drawal of the wicks. But particularly in second-stage perform- 
ances we have found this to be less and less necessary as we 
Ihave learned how to leave a dryer wound. In tlie case, for 
rexample, of the tumor pictured in Fig. C., the huge cavity 
left by the removal of the growth was merely filled with salt 
solution, the flap replaced, and the wound closed with no 
drainage whatsoever. 

SILVER-WIRE CLIPS AS LIGATURES 

. The thought has doubtless occurred to many that much 
time and trouble would be saved in major operations could 
there be devised some form of hsemostatic clamp, the mere 
placement of which would leave a fine, knotted ligature on the 
bleeding point so as to obviate the alternatives which we now 
possess, either of leaving a pendent instrument or talcing .'the 
time necessary' for ligation. Some one will probably have the 
ingenuity to construct an instrument of this kind, which will 
be useful not only for such extensive performances as complete 
breast amputations, where many delicate vessels must be 
secured along the axillary vein and where the temptation is 
great, to leave dangling a heavy mass of clamps, but also in 
operations during which vessels are necessarily divided at 



Fig. a. 



Drawing to show (i) silver wire loops being cut after wrapping on grooved steel 
pencil ; (2) one of the clips being picked up from the loaded magazine: (3) clip_ in position 
in jaws of holder ; (4) clip placed on meningeal vessel at the edge of a dural incision, ti c 
empty instrument showing the mould for the clip. (Reduced onc-third.) 



Fig. B. 



X-ray of a patient’s head after subtemporal decompression, during which four clips 
were placed on bleeding points in the dural margin. Showing unobstructed view of normsl 
sella turcica, two of the clips being in line with its posterior border. 



Fig. C 



Dural endothelioma (actual size) with adherent clips. Tumor successfully e.xtirpatcil 
at second stapte, weighing 200 grammes. Bone-flap operation: closure without drainage; 
uncomplicated recovery. 



Clips adhering to the inferior thyroid stump of an enucleated intra- 
thoracic goitre (slightly reduced). 
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depths easily reached by a clamp but in positions awkward 
for ligation. It was doubtless this thought, coupled with a 
knowledge of the ingenious instrument used by some surgeons 
for closing skin wounds by the superficial placement of remov- 
able, toothed metal bands, that led to tlie device which we have 
come to employ. 

Some three years ago a small U-shaped bit of wire held 
in the jaws of an ordinary clamp was first successfully used 
to check bleeding from a troublesome meningeal vessel divided 
in a subtemporal operation. As further trials were made on 
subsequent occasions, the difficulties of holding the small bit 
of wire in position were overcome by an indentation (Fig. 
A, 4) in the blades of the clamp in which the wire could 
securely lie. The wire U’s have finally come to be made in 
large numbers and of equal size by cutting them from a flat 
metal pencil; around which the wire has been previously 
wrapped (Fig. A, i). In order to furnish clips which will 
not slip easily from the tissues on which they are placed, the 
metal pencil is longitudinally grooved, so that by lightly tap- 
ping the wire, after winding, the inner surface of the loops 
become transversely ridged. A deep median groove allows the 
pointed wire-cutters to snip tlie several loops (Fig. A, i) of 
the same size. They are then loaded on a magazine and 
picked up individually, as needed, by the holder (Fig. A, 2). 
The first “ catch ” of the holder locks its sprung handles at 
a point which closes the jaws sufficiently to enable them to 
take up the loop from the magazine without deforming tlie 
easily compressed wire, and the instrument unlocks itself when 
the U has been flattened against the bleeding point (Fig. A, 4). 
These matters are made sufficiently clear by Mr. Becker’s excel- 
lent drawing without further description. 

The instrument in its present form has been put to use at 
some stage or another in almost all of our operations on the 
brain for the past year or two. Like any tool, however, a 
certain amount of experience is necessaiy’- before it can be 
used with facility. In the hands of some ingenious mechanic 
it would doubtless be capable of much greater perfection; it 
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would be well to have a self-loading tool if one could be, con- 
structed without its being too cumbersome. 

The clips have been found useful for the occlusion of 
inaccessible vessels divided in the dural incisions of decompres- 
sive opeiations (Fig. B), for the occlusion of the meningeal 
at the foramen spinosum if its division is .advisable during 
the operation for trigeminal root avulsion, and, as lias been 
stated, duiing the enucleation of cerebral tumors for the 
occlusion of the vessels passing from cortex to tumor— vessels 
the position and delicac}'’ of which often make ligation well- 
nigh impossible (Fig. C). . 

rhough from the present character of my operative work I 
have had little opportunit}'^ to test the value of these, silver 
“ clips in operations other than those on the brain, 1 can recall 
occasions in intra-abdominal work when the instrument would 
have been most useful occasions when a bleeding vessel, such 
as the aiteiy of the cystic duct, in the depth of the wound 
could be caught by a clamp but in a position difficult for liga- 
tion,^ particularly if the operator’s left hand was occupied in 
holding^ the visceia aside to secure the necessary exposure. The 
clips, howevei, have been utilized in a recent enucleation 
o a large intrathoracic thyroid tumor {goitre plongeant) in a 
case of acromegaly. The tumor, the descent of which had 
doubtless been encouraged by the skeletal enlargement of the 
upper thorax, had exerted pressure against the superior vena 
cava, and venous stasis of the entire upper body was so extreme 
^ to give an appearance of a malignant mediastinal growth, 
uring the process of dislocating and delivering the growth 
rom its subclavicular position, many of the inferior thyroid 
vessels below the clavicular level were clipped before their 
ivision in positions which would have made ligatures very 
difficult to apply and the placement of a number of clamps 
out of the question (Fig. D). “Clips” similarly have been 
success u y used by Emil Goetsch in such delicate procedures 
as the experimental occlusion of the canine hypophyseal stalk, 
and by L. J. Crowe for securing the bleeding points after a 
tonsillectomy. It is not improbable that similar instruments 
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fashioned to carry loops of stouter wire and of larger calibre 
might prove useful in occluding vessels larger than those for 
which we have heretofore used the device. 

Summary . — One of the chief objects of concern in intra- 
cranial surgery should be the avoidance of any unnecessar)’- 
loss of blood, for at best, iia many cases of brain tumor asso- 
ciated with venous stasis, bleeding is likely to be so excessive 
as to necessitate postponement of the final steps of tlie pro- 
cedure until a second or even a third session. 

The common methods of blood stilling by sponge, clamp, 
and ligature are largely inapplicable to intracranial surgery, 
particularly in the presence of bleeding from the nervous 
tissues themselves, and any device which serves as an aid to 
haemostasis in these difficult operations will bring a larger 
number of them to a safe termination at a single sitting, with 
less loss of blood and less damage to the brain itself. 

In addition to the more familiar tourniquet for the scalp, 
and wax for diploetic and emissar}’- bleeding, suggestions are 
offered as to the use of gauze pledgets, dry sterile cotton, 
fragments of raw muscle and other tissues, as well as sections 
of organizing blood-clots for superficial meningeal bleeding, 
and silver “ clips ” for inaccessible individual points either in 
dura or brain. 

The successful consummation of aii)'- critical operation often 
depends upon seeming trifles. It is, however, the scrupulous 
observance of surgical minutiae that makes possible the safe 
conduct of major intracranial performances — -performances 
which a few 3’^ears ago were attended in most cases by a 
veritable dance Macaber. 
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less, but apparently it is not always possible to tell before 
operation whether the cord is crushed or only suffers from 
pressure. If the latter, then operation planned without a 
definite and logical idea will not suffice to cure. The pro- 
cedure of Osgood’s is brilliant in the extreme, very ingenious, 
and shows what can be accomplished by a well-timed and cor- 
rectly planned surgical interference. A reference to standard 
text-books and to medical articles will show that tlie prog- 
nosis heretofore has been practically hopeless.^ 

Case I. — ^W. W., age thirteen, occupation, schoolboy. Seen 
May II, 1909, Roosevelt Hospital, Out-Patient Department. 

The patient says he was sick with rheumatism in his right 
ankle, knee, and shoulder last autumn, for a period of two 

“Scudder: The Treatment of Fractures, Philadelphia and London, 
W. B. Saunders Co., 1907, p. 94. "Injuries to the first two cervical 
vertebrae. If the displacement is slight, life may be spared until sudden 
displacement occurs or a secondary myelitis causes death. Cases of 
recovery are recorded. Death usually occurs immediately. Perhaps one 
person in fifty thus injured recovers (Sowers).” 

Hopkins: A Clinical Treatise on Fractures, Philadelphia, J. B. 
Lippincott Co., 1900, p. 187. " Fractures of the atlas and axis are usually 
immediately fatal through the almost inevitable injury to the medulla 
accompanying them.” 

Cotton: Dislocation and Joint Fractures. “Dislocation of tlie atlas 
on the axis — such dislocation is possible only when the odontoid process 
is slipped out from under the transverse ligament, when it tears through 
this ligament, or when the odontoid itself is broken and displaced — the 
last being most common.” 

"In almost all these cases the luxation of the atlas is forward — in 
some cases forward and to one side.” 

“ So few of these cases of injury to the first two cervical vertebra: 
survive the trauma that data for diagnosis are scanty." 

"Open operation — laminectomy — seems to show no encouraging 
results in this class of high lesions.” 

Helferich: Fractures and Luxation. "Both of these are generally 
fatal,” i.e., luxations between occiput and atlas, and between atlas and 
axis. 

Roswell Park : Surgery by American Authors. " The symptoms of 
injurj' to first, second, and third cervdcal vertebra: are death.” 

Da Costa: Modern Surgery. "Fracture dislocation of the atlas or 
axis usually causes instant death, '\^^len the displacement is only trivial, 
the patient maj' actually recover, but will probably die of secondary cord 
disease.” 
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months. He recovered completely, and about one month later 
his neck grew stiff, and has been stiff since. He suffers some 
pain. 

Examination shows a boy in good condition. His face is 
turned to the left, but his head is almost erect. Respiration is 
rather loud. Marked stiffness and spasm are present in the neck 
muscles, and the motions of the head are limited in all direc- 
tions. A sharp prominence of the spine at about the third 
cervical is plainly evident. 

A skiagram reveals a forward dislocation of the atlas and head 
upon , the axis. 

Treatment . — A grand Calot jacket was . applied. While the 
patient was suspended, an attempt was made to reduce the , de- 
formity, but in vain. 

Oct. 4, 1909: Plaster jacket removed. Marked restric- 

F +’on of rotation of the face toward tlie right is present, but other 
ovements are fairly free. 

Nov. 22, 1909 : The patient feels perfectly well, and plays with 
his comrades. His face is still turned to the left, and this turn- 
ing motion to the left is the only free one in the neck. The boy 
now admits that he fell on the ice nine months ago while skating, 
and that the symptoms supervened immediately. 

April 25: No change as to local condition. , 

The second case is so instructive that it may well be 
detailed at length ; 

Case H. — B. B., male, sixteen years old, glassworkcr, patient 
of Dr. V. H. Norrie. Seen in consultation at Bellevue Hospital; 
Admitted Sept. 2, 1909. 

Nine weeks ago the patient fell down an elevator shaft, nine 
feet, striking on the left side of his head. He was unconscious 
for two or three minutes, then walked with assistance to a drug 
.store. He bled from a scalp wound, but not from the ears, 
mouth, or nose. His wounds were dressed and he went home, 
free from paralysis and stiffness, but with a pain in the upper 
thoracic spine and in the left side of his head. The spinal pain 
disappeared the next day, but the headache persisted for four 
weeks. 

Three days after the injury the patient’s neck began to grow 
stiff and to pain unless the head was held carefully to the right , 





Fig. 2. 



Note characteristic attitude 
o£ head. (Case I.) 
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side. Five weeks ago Dr. Carl Beck took an X-ray plate and 
put the neck up in plaster, with the head straight, for two weeks. 
On taking oif the plaster, the head again deviated to the right 
and the stiffness persisted. The patient removed the plaster 
without permission, because he was tired of it. 

Eight days ago, the patient felt cold and had a feeling of 
numbness and tingling, followed by marked sweating. He was 
put to bed and became gradually paralyzed, first in the left arm, 
then partially in the left leg. He has had no sensory symptoms 
but has had partial incontinence of both urine and faeces. 

Chief complaint, pain and stiffness in neck, and paralysis. 

The following notes of the physical examination are copied 
from the hospital history: 

General Appearance . — The patient, a boy about fifteen years 
of age, well nourished, good color, of good musculature, lying 
in bed and complaining of pain in the back of his neck, and of 
paralysis. 

Paralysis: Complete of left arm, forearm, and hand. The 
patient is unable to move the arm off bed or to grasp anything 
with his hand. His grip is lost. The right arm is incompletely 
paralyzed. The patient can raise his forearm off the bed and 
he has slight use of his fingers and of his hand. The grip is 
almost entirely lost. Left leg: impairment of power is present, 
more marked in leg and foot than in thigh. The patient drags 
his foot and leg after him when he walks, and his left foot is 
never raised more than an inch above the floor. 

Cervical region: The boy holds his face turned towards the 
right side. He does this, he states, to ease the pain. There is 
a distinct swelling in the suboccipital region, and there is a 
marked rigidity of right and left recti postici obliqui superior and 
inferior, also of rectus lateralis. There is pain on pressure over 
this region, and on extreme flexion and extension. The lateral 
movement is entirely free and normal, aJid causes no pain. 
Flexion and extension are limited and painful. There is no bony 
crepitus, and the cervical vertebne are in a straight line, with the 
possible exception of the second and third, which seem to be out 
of line. 

Sensory distiirhanccs are not sharply defined. There is an 
area of absolute anaesthesia about the size of a small saucer in 
the right upper lumbar region. Below umbilicus, there is a 
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diminution of sensation to pain on the left side; above, there 
seems to be no .chang;e. 

The left side of the face is flatter than the right, but is only 
slightly changed. 

The pupils of the eyes are equal, and react to light and to 
acc(^modation. No ptosis, strabismus, nor nystagmus is present. 
The tongue does not deviate. 

Reflexes: Knee-jerks are greatly exaggerated, more marked 
on eft side than on right. Cremasteric is present on left side, 
absent on right. Abdominal reflex is equal on both sides. 

abinski s sign is present on the right, not on the left side. Ker- 
nig s sign is absent on both sides. Ankle clonus is extremely 
well marked, and seems to be the same on both sides. 

Patellar clonus is marked on both sides. Ulnar nerve; some 
anesthesia is present on both sides. The diaphragm has normal 
^yement. ^ Mentality is normal. Convulsive movements and 
ar twitching of entire left leg. and, at times, of a single 
group of muscles, can be seen. 

^ The throat^ is normal. Speech is unaffected. The teeth arc 

m good condition. The mouth at times is drawn to the left side; 
this IS inconstant. 

&ood type ; wide expansion, the same on both 
sides. There are no adventitious signs. 

o„t^rwf/iy^r‘' ’’“■■der, 3J4 inches 

fourth ^ ^ “ ""I Apical, i^ulse in 

nresmt ^ “Mstemal line. No murmurs are 

p e^nt, nor accentuation of first sound at apex. 

The tegular, rate 76, good quality, good excursion. 

no Sd no There is no tenderness, 

no nuid, no masses. 

spaJ^'Ibove.'^^^ percusses from fifth 

Genitals, results of a normal circumcision, 
are oHormri epitrochlear, cervical, and inguinal 

changed" ftmd^rtol’ry^^ symptoms was that they 

(see'^F^^X”' ^ ^^bluxation of the atlas on the axis 



Fig. 3 



Skiagram of Case II, taken before treatment was begun in Bellevue Hospital 



Fig. 4 



Photograph of patient standing, shortly after the 
first jacket was applied. (Case II.) 






Fig. s. 



Fig. 6. 
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Sept. 7, 1909 : A plaster collar was applied from lower chest 
to ears by Dr. Ely, covering the chest, neck, and chin up to the 
ears, and holding the head in extension (Fig. 4). The patient 
was strung by a Calot head sling, and on account of the paralysis, 
practically, complete in the lower extremities, he simply hung 
by the neck, limp. He is comfortable, free from pain, and takes 
food well. 

Sept. 10, 1909: General condition is excellent. Power in 
extremities has much improved. The right leg is practically 
normal, the left leg is slightly weak, but all' movements can be 
performed. The patient is able to walk. 

The right arm is much stronger than three days ago. It 
can be raised to the patient’s head, and tlie elbow, wrist and fin- 
gers can be flexed and extended. The grip is fair. This arm was 
slowly losing power up to Sept. 7, 1909. The left arm, which was 
completely paralyzed on admission, . has regained considerable 
power. All movements can be made, but rather feebly and with 
considerable effort. The grip is rather weak. The hand can be 
elevated to the nose, but the movement is uncertain. No sensory 
disturbance can be made out. Sept. 14, 1909: Ankle clonus and 
increased reflexes still present. Flexors of the left thigh are 
weaker than those of the right. 

Sept, 15, 1909 : The patient and Dr. McLean think that power 
in arms and hands is not as gopd as several days ago. 

Nov. 15, 1909: Power has steadily but slowly increased in 
legs and arms. The patient has a good grip, and can raise his 
hands above his head. He walks fairly well. The left arm and 
lower extremity are distinctly behind the right in power. In 
shaking hands with the left, there seems to be a sort of tardy 
impulse — the fingers do not catch hold for an appreciable fraction 
of time, one or two seconds. 

Plaster removed. A small prominence is apparent at level 
of axis, and the face is turned to the right. Some motion is 
present in head, but limitation is present of flexion, of extension, 
and of rotation. The patient will go without plaster. 

Nov. 20, 1909: Skiagram (Fig. 5), 

Nov. 25, 1909: Boy walks around, but says his left arm 
is not as strong as it was. He was knocked over recently. 

Nov. 29, 1909: Dating from the fall, the boy has grown 
steadily worse. His hands and arms are verj’ weak. He is 
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/acte ,“3 t %- 7 " ‘ I ’ 

When the patient was slune un"^ T' - ^ “*''■■ 

redtwe the defonnity, but witte>n avah 

patienuan again Mt htwn^^^ P'’"''"'- The 

yesterday registered zero t“dav‘° "• "'''“ 

nght hand is also much grater (Norte‘r 

patient wiks^we'lI.^*HeLa"’*’'i“''?‘’'™! "°‘a. Tlie 

in his hands and arms Th ^ and has good power 

patient can distino-uish’ exaggerated.. The 

can be perceived. ^ ^J'agging of legs 

Boy refuses ’op^eratim!^^^]7 Paris jacket removed by request. 

Knee-jerks are exagg^ated^"^^^ 

of injury. Deforniitv ran i * JS present about region 

' Kew jacket. ^ajsis has steadily and slowly returned. 

Jacket removed. has .steadily and slowly disappeared. 

tan Hbspital. Wound^l^I^”^^ Os&ood’s operation at Metropoli- 
to anchor atlas over the snii” without drainage. The attempt 
Therefore with strono- silv process of axis was unsuccessful, 
togetlier, while the anesthetist 

ity through the mouth, pia f attempt to reduce deform- 

and occiput to upper part of ch^Lf^'^ ''T 
July ii^ igio* A] “^^t as foiTnerly, 

bladder and rectum Paralysis of limbs and of 

improved. To-day the operation. This has slightly 

the head had mostly disarms ^ removed. The distortion of 
the lesion was much lesl^ deformity at seat of 

patient was slung up with Calnf cr sore under chin. The 
similar to the others was anni° ^ collar (jacket) 

pressure sore. ont under the chin for the ’ 

In July I moved to Denv^,- 1 .. , 
by letter. but kept in touch with the patient 

July 30, 1910 ; A letter from ti 1 
politan Hospital saA'^s that tiio surgeon of the Metro- 

fte pahent is gradually improving. 



PhotORraphs of patient taken in April, igi i, ten months after the operation. (Case II.) 



Fig. 
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Power is increasing in legs and arms, and the control of bowels 
and bladder is being resumed. The boy sits up for four hours 
a day. 

Sept. II, 1910: “Benjamin continues to improve. He walks 
about the ward, and does light work. His right side is normal, 
but the left arm and leg are weak and tremulous. Improvement 
on this side is slow.” 

Nov. I, 1910: Plaster removed. 

Jan. I, 1911: Left Metropolitan Hospital. 

Jan. 12, 1911: Skiagram was taken by Dr. Chas. Eastmond, 
of Brooklyn (Fig. 6). 

Jan. 28, 1911 : The patient called upon Dr. Albee, and to Dr. 
Albee I am indebted for the following notes: 

“ He walked into the office as if he had never been paralyzed 
or had broken his neck. He has complete use of his arms. 
The strength of the forefinger of the left hand is considerably 
impaired, but the rest of the hand is all right. There is a promi- 
nence over the second, third, and fourth spinous processes. The 
neck is very straight, and the upper normal curvature of the 
thoracic spine is diminished. There is a compensatory lordosis. 
The anteroposterior motion is limited, as is also rotation. Motion, 
active or passive, is not painful. The knee-jerks are somewhat 
increased, especially on the left side. It is a great case.” 

Feb. 28, 1911: The patient writes that he goes to school, 
and is taking up stenography and typcxvriting. 

April : Photographs of the patient were taken by Dr. Napier, 
Figs 7 and 8. 

May 20, 1911: The patient was seen by me to-day. He is 
in excellent condition, can walk and run and climb stairs, and has 
a good grip with both hands. His head sits practically straight 
on his shoulders. There is a small knuckle over seat of lesion. 
The knee-jerks are somewhat increased. No ankle clonus is 
present. All motions of neck are somewhat restricted. 

There are numerous suggestive points in this histor}': 
Conservative treatment, tried for about a year, had been a 
failure, in so far as the cure was concerned, though each time 
that a plaster jacket was applied the symptoms abated. 

The cord, though evidently compromised by the pressure, 
was not seriously damaged, and resumed its functions as soon 
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as the pressure was relieved by the slight amount of replace- 
ment afforded by the plaster. 

The marked preponderance of s)nmptoms on the left side 
showed that the subluxation had talcen place on the right atlo- 
axoid joint as an axis. In other words the luxation was not 
a rotary luxation, properly so-called, but the left atlo-axoid 
joint had parted. 

In order to permit tliis luxation, the transverse ligament 
must give way, or the odontoid process must slip out from 
under it, or the odontoid process must be fractured. A study 
of the two bones makes the last the most probable solution. 
If the odontoid process held fast it would probably cause 
instant death from pressure. Other writers have reached the 
same conclusion. 

Altliough the atlas is decidedly out of place, tlie anchoring 
of its posterior arch to the arch of the axis has relieved the 
symptoms. 

Operation is not always hopeless in spinal fractures and 
dislocations if it be undertaken with a logical idea. 

Finally: The patient described in Case I, tliough appar- 
ently cured, is liable to die suddenly at any time by increase 
of the displacement. Tliis result has been observed in many 
cases. On the other hand Pilcher’s case was alive and practi- 
cally well nine years after the injury. In our second case it 
would seem that as long as the silk ligature holds fast, the 
displacement cannot recur. At any rate, the operation has 
restored to practical health a patient who could not live without 
a cumbersome apparatus. 

The following articles on spinal fracture will be found 
interesting: 

Thorburn : Brit. Med.- Jour., Oct. 27, 1894. 

Lloyd: Am. Jour, of the Med. Sciences, July, 1889. 

Lathrop : Annals of Sufgery, voI. xxxii, 1900, p. 834. 

Lloyd : Jour. Amer. Med. Association, April 13 and 20, May 4. 

Lloyd: Phil. Med. Jour., Feb. 8, 1902. 

Burrell: Annals of Sxjrgery, vol. xlii, p. 481. 

Walton: Jour, of Nervous and Mental Diseases, vol. xxix, 1902, p. i- 
Bolton : Annals of Suhgery, vol. xxx, 1890, p. 172. 
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Leckie: Brit Med. Jour., Oct., 1892, p. 786. 

Mixter-Chase : Annals of Surgery, vol. xxxix, 1904, p. 495. 

Thomas: Med. and Surg. Reports of Boston City Hos., iith Series, 
Boston, 1900, p. I. 

Oliver: Annals of Surgery, vol. xxxvii, 1903, p. 239. 

Clark: Med. Record, Sept. 8, 1906, p. 575. 

Haynes: N. Y. Med. Jour., Sept. 22, 1906, p. 583. 

Stewart and Harte: Phil. Med. Jour., 1902. 

Honan; Medical Times, 1900, xxviii, p. 217. 

Pyle: Annals of Surgery, 1894, xix, p. 664. 

Bastian: Med. Clin. Trans., 1890, Ixxiii, p. 151. 

Warren: Boston Med. and Surg. Jour., May, 1899. 

Starr: Amer. Jour. Med. Sciences, vol. civ, 1892, p. 15. 

Knapp: Jour, of Nervous and Mental Diseases, Sept., 1897. 

Phelps: Jour, of Nervous and Mental Diseases, 1893, p. 407. 

Abbe : Medical Record, March 3, 1900, p. 353. 

Swan, Powers, and Pershing: Medical Record, vol. Ixxix, No. 15. 



THE TREATMENT OF ANEURISM OF THE ABDOM- 
INAL AORTA BY PARTIAL OCCLUSION OF THE 
AORTA WITH THE METALLIC BAND— THE 
EFFECT UPON THE URINARY SECRE- 
TION OF THIS PROCEDURE. 

A REPORT OF TWO CASES. 

BY WILLIS D. GATCH, M.D., 

OF BALTIMORE, MD., 

Assistant Resident Surgeon in the Johns Hopkins Hospital. 

There are 15 recorded cases of ligation of the abdominal 
aorta/ and one case of ligation of the thoracic aorta.^ All 
have ended fatally. The cause of death, according to Katzen- 
stein ^ and to Offergeld,'^ who recently have made thorough 
studies of the results of aortic ligation, is cardiac failure, 
caused by the terrific strain which this operation puts upon the 
heart. Tliese investigators agree that the operation is unjusti- 
fiable when there is the least question of cardiac or vascular 
disease. 

Healthy laboratory dogs not infrequently may survive com- 
plete occlusion of the aorta. When they do so their hearts at 
autopsy show hypertrophy. Animals withstand, however, a 
partial occlusion of the abdominal aorta very well (Hal- 
sted ®). Likewise in man a gradual occlusion of the vessel by 
thrombosis is sometimes survived. These facts have led sev- 
eral writers — Halsted, Keen,® Stratton’’ — to suggest gradual 
occlusion as a method of treating aneurism of the aorta and to 
contrive instruments for this purpose. The two cases of ab- 
dominal aortic aneurism, here reported, were treated by par- 
tial occlusion of the aorta by means of the aluminum bands 
devised by Professor Halsted, In both cases the bands were 
applied above the origin of the renal arteries. In one of these 
cases two bands were applied, the first to the thoracic, the sec- 
ond to the abdominal aorta. Thus an excellent opportunity 
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was afforded for study of the effects upon the urinary secre- 
tion of a sudden fall in the blood-pressure of the kidneys. 
After eacli of the three operations on the two cases, there ap- 
peared for several days in the urine a great number of long 
waxy casts. This finding was so striking, tliat it is thought it 
might prove of diagnostic value in determining the sudden 
occurrence of obstruction' of the aorta above the origin of the 
renal arteries, or of the renal arteries themselves. 

Case I. (Surg. No. 20092). — ^E. S., age thirty-six, colored, 
was admitted to the Johns Hopkins Hospital to the service of 
Professor Barker, December 5, 1906. 

Complaint . — Great pain in the upper part and sides of the ab- 
domen, and in the back. 

Family History. — Irrelevant. 

Personal History . — The patient liad always enjoyed vigorous 
health up to his present illness. The following facts significant 
as haying a probable causal relation to his trouble : ( i ) he had 

had syphilis 10 years before admission; (2) he had used alcohol 
to excess ; (3) he had always done very hard work — teaming and 
heavy hauling. 

Present illness . — In July, 1905, while lifting, the patient “ felt 
something give way inside his abdomen." For a few days follow- 
ing this he had pain in the epigastrium when coughing, but the 
trouble soon subsided and he continued at work. 

On July 4, 1906, at noon, he had a sudden “grumbling, bor- 
ing " pain in the epigastrium. This pain was constant after the 
onset. Five weeks before admission it became very much worse. 
He said that the “jolting of the wagon almost set him wild.” 
The pain was localized in the abdomen midway behveen the navel 
and the ensiform cartilage, and extended thence to the back. 
It was made worse by coughing, by movement, and at times by 
taking food. He had lost 60 pounds in the five months prior to 
admission. It is uncertain just when he first noticed the abdom- 
inal tumor, but it was probably about five weeks before admis- 
sion. 

In the few days just before he entered the hospital, the tumor 
had rapidly increased in size. On the da}' of admission the 
pain became so agonizing that he frequently had to stop his team 
to relieve it. He said that he “ finally had to give up. 
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Physical Examination . — The patient was a powerfully built 
colored man. The thoracic and abdominal viscera were found to 
be practically normal. The only thing of significance discovered 
on physical examination was an abdominal tumor. On December 
9 Professor Osier saw the patient and dictated the following 
note: 

“ The patient is a robust, muscular looldng man. He has no 
extreme degree of sclerosis. The temporals are scarcely palpable. 
In the abdomen, in the epigastric region, midway between the 
navel and the ensiform cartilage a definite swelling is seen. The 
pulsation itself extends from the ensiform to the navel and from 
there beyond the right parasternal to the left mammillary line. 
It looks distinctly undulatoiy, appearing mucli more wide-spread 
than the usual pulsation seen with a throbbing aorta. The costal 
border is not elevated with pulsation. No pulsation below navel. 
The visible tumor undergoes no change. There is much more 
pulsation to the left than to the right of the 'midline. No pulsa- 
tion behind. On palpation the abdomen is everywhere soft. 
Above the navel the patient is tender. Occupying the left side of 
the abdomen, above the navel, there is a large tumor, pulsating, 
expansile, outlined definitely between one’s hands. Pulsation is 
very forcible, feeling directly under one’s fingers. Has the same 
characteristic as a cardiac or arterial pulsation. No thrill. Shock 
of neither sound is palpable. There is a loud, systolic murmur. 

The patient’s red blood-cells were 5,000,000, the white cells 
6600, and his haemoglobin 95 per cent. A diagnosis of aneurism 
of the upper part of the abdominal aorta was made. 

On December 17 he was transferred to the service of Pro- 
fessor Halsted, who operated upon him on the i8th, making a 
partial occlusion of the thoracic aorta with an aluminum band, 
as near to the diaphragm as was easily feasible. 

Operation I : The patient was placed on his back and given 
ether, his head in a positive pressure box. He was then turne 
on his side and an incision 36 cm. in length, in the seventh le t 
intercostal space, beginning anteriorly at the costal cartilages an 
extending almost to the rib angles, was made. The muscles "vvere 
cut through, keeping near the upper margin of the rib. Pmc 
tically no bleeding was encountered. After the pleura was ’ 
the lung was permitted to collapse quite rapidly to a semi is 
tended state. The ribs were then forcibly separated wit a 
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spreader and a wide exposure thus obtained. Fracture of a 
rib did not occur, but some of the costal ligaments may have 
been torn. There was no great change in the patient’s condition 
when the thorax was opened, except for an acceleration of the 
respiratory rate and a quite well-marked fall of blood-pressure. 
The areolar tissue about the aorta was dissected away and a 
heavy white braided silk was introduced with a blunt aneurism 
needle beneath the aorta, possibly at a point to lo cm. above that at 
which it passed through the diaphragm. An aluminum band which 


Fig. I. 



I 

had been previously prepared (of No. 29 sheet aluminum), about 
7 cm. in length and 2 cm. in width, with a rounded end, was then 
made to encircle the aorta. The band was tightened by rolling 
with the fingers and unrolling prevented by a silver ligature 
which embraced it. The circumference of the aorta at this point, 
although not measured, was estimated at 8 or 9 cm. 

The patient’s blood-pressure at the beginning of the operation 
was 125 mm. in both arm and leg. After the band was tightened 
it was 105 mm. in the arm and 55 mm. in the foot. 

The operation was performed without the aid of the apparatus 
for maintaining the distention of the lung. During the closure 
of the chest the positive pressure cabinet, devised and manipu- 
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lated by Dr. Richard Follis, was made use of to inflate the lung. 

The patient recovered promptly and without incident from the 
operation. He had neither sensory nor motor disturbance of the 
legs. The wound healed per primam. The blood-pressure in 
both arm and leg was taken at frequently intervals. A half hour 
after the application of the band the pressure in the leg had risen 
to 100 mm., that in the arm being 120 min. at the same time. 
After this the pressure in the leg at times seemed to be equal to 
that in the arm, though it tended to remain 10 to 20 mm. lower. 

The patient’s chest was examined on the day after the opera- 
tion by Dr, C. P. Emerson, at that time resident physician of the 
hospital, who could find no evidence of pneumothorax. He 
thought there might be a very slight accumulation of air in the 
left supraclavicular fossa. The patient was for a time almost com- 
pletely relieved of pain, some days requiring only 1-12 grain of 
morphine, whereas before the operation he received large and fre- 
quent doses of this drug. 

The urinary findings and the relation of the urinary output 
1 to the blood-pressure are so important that they will be dis- 
cussed separately at the end of the history. 

Dr. Osier saw^ the patient a second time on January i and 
dictated this note, which is of interest as showing the elfect of 
the operation on the character of the aneurism. 

There is now a very positive murmur heard over a large 
extent of the infrascapular region. It is loudest below the scar. 
Pulsation in the front, that is over the aneurism, is not quite as 
evident as before operation. The tumor is a more definite one. 
Its upper border is much more evidenced, it is harder, firmer, and 
not as tender. No thrill. The murmur is very fine. There is a 
sharp diastolic followed by a sort of venous hum.” 

Dr. Halsted on December 21 tested the effect upon the 
aneurism of pressure on the abdominal aorta above its bifurcation. 
The pressure was sufficient to obliterate the femoral pulse. It 
produced a well-marked diminution of pulsation in the aneurism. 
Careful daily measurements were made of the aneurism. There 
was found to be no increase in its size. It remained harder 
than before operation, but had always an expansile pulsation. 

The patient’s pain, previous to the operation, had been too 
severe and constant to permit his taking a normal amount of -food. 
He had lost 60 pounds in weight. Now, however, he had a good 
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appetite and ate without ill effects as much as it was thought wise 
to give him. 

The course of the patient continued favorable till January 
4, when pain in the region of the aneurism returned. It also 
radiated to the right iliac fossa. Large doses of morphine were 
again necessary. The aneurism began to increase in size. It 
became softer and lost its definite outlines. By January 10 its 
transverse diameter had became 14 cm. and its vertical diameter 
12 cm. A second operation was therefore done in the hope of 
relieving the pain. 

Operation II. Dr. Halsted, January 10, 1907. Partial occlu- 
sion of the abdominal aorta with an aluminum band applied be- 
tween the bifurcation and the inferior mesenteric artery. Ether 
. anaesthesia. 

The abdomen was opened by an incision beginning just below 
the prominence of the aneurism and a little to the left of the 
umbilicus, and continued down almost to the symphysis pubis. 
The intestines were retracted to the right side and pushed upward, 
and the abdominal aorta exposed to the inner side of the descend- 
ing colon. One or two small vessels in front of the aorta were 
divided and ligated with fine black silk. The sheath of the aorta 
was stripped back, and an aneurism needle introduced beneath the 
aorta from left to right. This ligature about the vessel was used 
to draw the artery ^forward and to free it all the way round 
for a distance of perhaps 2 to 3 cm. Blunt hooks were intro- 
duced at each end of this freed portion, and the ligature was 
removed. A band about i cm. broad and 4 cm. long of aluminum 
No. 29 was now curled with the bandroller about the aorta. It 
was then rolled with the fingers until it hugged and constricted the 
aorta, the cylindrical form being well maintained. Even at this 
first stage of the rolling with the fingers, the pulsation of the 
aorta did not tend to unroll the band. The band was again 
tightened, and until the pulse immediately below it could scarcely 
be obtained with the gloved finger. The pulse, however, could 
be felt below the band, but was so feeble that it was impossible to 
count it and it was necessary to palpate the vessel very lightly 
to order to appreciate the pulse at all. The pulse in the femoral 
arteries was obliterated entirely. 

The abdominal aorta was perhaps only a fourth or a fifth the 
size of the thoracic aorta as seen- at the former operation. The band 
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was applied at a point about 4 or 5 cm. above the bifurcation and 
below the inferior mesenteric artery. Fine black silk sutures 
were used to close the peritoneum. The muscles and posterior 
sheath of rectus muscles and anterior sheath and the- skin were 


closed with interrupted silver wire sutures. 

The patient again made a good recovery from the operation. 
He complained on regaining consciousness of a coldness and 
numbness in the legs, but the sensation in them seemed unim- 
paired. They could be moved at will. Occasionally after the 
operation, the femoral pulse was felt and even counted, but only 
under conditions of exertion, excitement, or pain. The wound 
healed without infection, notwithstanding the leakage of con- 
siderable serous fluid from the peritoneal cavity. 

On account of the dressing, accurate observation of the 
aneurism could not be made for a few days. 

On January 17, however, the dressing was pulled down and 
it was noted that the aneurism had increased in size and that it 
pulsated more strongly than at any previous time since the pa- 
tient’s admission. On this day the patient’s blood-pressure 
reached 145 mm. Pain was severe. 

Nothing of importance happened until the twenty-second. On 
that day the patient complained of a dull ache in the right side 


of his chest under the clavicle. On the morning of the twenty- 
third this pain suddenly became very Severn and sharp, and lo- 
calized itself at the upper border of the sternum on the right 
side. The patient described it as the cutting of a knife. His 
pulse became very weak. He complained of a choking sensation 
and spat up great quantities of frothy mucus. On this day a 
distinct pulsation was made out in the third and fourth inter- 
spaces about 4 cm. to the left of the sternum. This had not been 
noted before. The patient had no inequality of the pupils, no 
tracheal tug, and his cough was not brassy. There was no per- 


ceptible modification of the percussion note over the sternum. 
In the region of the pulsation no thrill could be felt. The 
diagnosis of “ dilatation of the arch of the aorta ” was made. 
On the twenty-third also, the patient developed dysphagia) 
which was complete until the time of his death. He was care 
fully examined by Dr. W. S. Thayer, who concluded that, there 
was a compression of the base of the left lung and probably a 
thickened pleura in this region, but no fluid. The haemoglobin a 
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this time was 65 per cent.; red cells 3,432,000; white cells, 
11,140. 

An attempt was made on the twenty-fifth to pass a small sized 
stomach tube. This reached a point 39 cm. from the teeth, beyond 
which it could not be advanced. Rectal feeding was re- 
sorted to. 

On January 28, at 7.10 p.m., he cried out with a sudden sharp 
pain in the left shoulder. The pain got worse and worse and his 
pulse became rapid and feeble. At nine o’clock he lost conscious- 
ness. He was apparently moribund. An intravenous infusion of 
salt solution was done, which had a remarkable revivifying effect. 
He sat up in bed, spat out large amounts of white foamy liquid, 
and began to cry loudly with pain. At 9.52 he died. 

Urinary Findings and Blood-pressure . — It has already been mentioned 
that after the first operation (application of a band to the thoracic aorta) 
the blood-pressure in two hours was approximately the same in the legs 
as in the arms. On the day after this operation, Dece,mber 19, the urinary 
output was 710 c.c. The urine had a specific gravity of 1034, it contained 
no albumin, but showed a few waxy casts, which, however, were not ob- 
served on any other occasion, although careful examination of the urine 
was made. 

.Following the second operation the blood-pressure could never be 
measured in the legs, for the femoral pulse could only occasionally and 
then with difficulty be felt. The total daily excretion of urine, and the 
blood-pressure taken at the same hour each day are charted together in 
Fig. 2. It will be observed that the total output of urine remained very 
low until January ig, and, furthermore, that during this period the general 
blood-pressure, measured at the wrist, rose from 120 mm. to 145 mm. 
The blood-pressure maintained a comparatively high level until January 
22, and during this time the amount of urine was comparatively large. 
On the twenty-third there was a sudden drop both in the blood-pressure 
and in the amount of urine excreted. 

Unfortunately the voidings for the first two days following the oper- 
ation were lost, through a mistake of the orderly. They were, however, 
measured. From this time, however, until the patient’s death, a careful 
examination of a mixed specimen of all the voidings was made daily. A 
remarkable finding was the enormous quantities of ver>' long waxy 
casts. These were present until January 20. Many of them measured 
1.5 mm. in length. They had ends which presented sharp lines of fracture. 
Epithelial and granular casts were also present There was also a 
trace of albumin. The urine during this time was highly colored and had 
a tolerably constant specific gravity of about 1030. After the twentieth 
no casts were found until tlie day of death, rvhen, after centrifugalization 
of the urine, a few waxy casts were discovered. It will be noted that the 
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waxy casts were present during the period of low blood-jpressute and di- 
minished urinary flow. 

Autopsy No. 2837. E. S., age 36 years. Died 9.52 r.M., Jan. 28, 1907. 
Autopsy 10 A.M., Jan. 29, 1907. Dr. MacCallum. • 

Anatomical Diagnosis . — Aneurism of the abdominal aorta; applica- 
tions of metallic band to constrict the aorta above and below the origin 
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Chart of the daily amount of urine (line with circles) and of the blood-pressure taten 

daily (line with dots). (Case I.) 

of the principal sac; rupture of the aneurism into posterior mediastinum, 
and into peritoneum; obstruction of the oesophagus; chronic adhesive 
peritonitis, pleuritis, and pericarditis ; thrombosis of two aneurismal sacs , 
anaemia, of the organs; chronic fibrous orchitis, with gumma formation, 

compression of the lungs. p- r 

Body was that of a stoutly-built negro male, 180 cm. in length. Kigo 
mortis well marked. There was a long scar in the median abdominal line 
23 cm. in length. A similar scar 12 cm. in length ran transversely over 
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the left thorax from the mammillary line to the midaxilla. The pupils 
were equal, slightly dilated. On attempting to open the abdomen it was 
found that the intestines were densely adherent to the abdominal wall 
below the scar,- and on cutting through the scar a little pus oozed from 
the neighborhood of one of the stitches. The peritoneal cavity contained 
a quantity of bloody fluid. This fluid was not like pure blood, but it 
seemed to have resulted from the admixture of blood with ascitic fluid.- 
The intestines were everywhere adherent to one another. Over tlie stom- 
ach, between it and the diaphragm, there was a large blood-clot which 
seemed perfectly fresh. The diaphragm reached the fourth rib on tlae 
right side, fifth rib on the left side. The pleural cavities were obliterated 
by old adhesions. There was no accumulation of fluid anywhere within the 
thorax. The pericardial cavity was completely obliterated by adhesions, 
which were loose and easily displaced. 

Heart was not enlarged. The cavities contained only fluid blood and 
post-mortem clots. The endocardium was everywhere smooth. The valves 
were all delicate and competent. The coronary arteries were slightly 
thickened. The heart muscle was soft, grayish, and opaque, and very 
pale. 

Lungs : The left lung was tightly bound to the costal pleura and to the 
pericardium, and could be removed only by tearing through the adhesions. 
It was not enlarged. On section the bronchi and blood-vessels and bron- 
chial glands were normal. The substance of the lung was for the most part 
air containing but there were considerable areas of atelectasis. The same 
description will apply fairly well to the right lung, which was, however, 
more voluminous and showed fewer areas of collapse. There was no con- 
solidation in either lung. 

Spleen weighed lOO mm. It was densely adherent to the surrounding 
tissues. Its capsule was thickened and dense about the points of adhesions. 
On section it was very pale, soft, and pasty. The splenic pulp was gray- 
ish red in color. The Malpighian bodies and trabeculae were readily 
seen. 

Stomach and duodenum were normal. 

Liver measured 33 x 19 x 9 cm. Was rather soft. There was great 
elongation of the left lobe which extended far upward over the stomach. 
The liver was smooth superficially, rather flabby and soft. Section showed 
the lobulation to be uniform and distinct. The centres of the lobules 
were quite dark, red, often with an opaque yellow spot, while the peri- 
pheral portions were yellowish gray. The gall-bladder was distended with 
very dark bile. Its walls were normal. 

Pancreas and duodenum were flattened out over a projecting mass in 
the median line, which was as large as two fists. The pancreas was firm 
and normal in appearance, but rather large. In the anterior portion of 
tliis sac-like mass there was a hole witli ragged outline, about i cm. in 
diameter, through which a probe passed deeply into the cavity of the mass. 
Through this hole the blood had exuded into the peritoneum. 

Kidnej’s were about alike, they were large and measured 13 x6.sx 1.5 
cm. The capsule stripped with some difficulty, splitting a good deal, but 
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Anally left a fairly smooth surface. On section the eortmt tras about 7 
or 8 mm in thtekness. Its striations were regular and norma] in appear- 
ance. The right kidney was especialJy lobulatcd. 

Adrenals were normal. 

Bladder and rectum, normal. 

Thyroid was normal in appearance, although the left lobe was very 
small. ■' 

Parathyroids were extremely pale, whitish yellow, but normal in 
consistency. 


Testicles were very large, and showed adhesions to the tunica vagin- 
alis so that they could not be stripped free. On section the brownish sub- 
stance of the testicles was replaced over large patches by pearly white 
tissue. This was true throughout both testicles. The left contained a 
nodule, the marginal portion of which was of dense scar tissue, grayish, 
while the central part was more opaque and brown in color. This nodule 

measured about 6 mm. in diameter, the scar tissue radiated from it into the 
surrounding tissue. 


Aorta : After removing all the viscera described, it was found that 
ere was a mass about 15 x 6 x 6 cm. in the neighborhood of the oeso- 
phagus, just above the diaphragm and extending chiefly toward the right. 

arge ougie passed down the oesophagus into the stomach met with a 
mar e obstruction. At a point about 6 cm. above the diaphragm this 
was passed with a jerk and the bougie passed into the stomach. The finger 
passed into the oesophagus, reached the ridge projecting from the right 
side and narrowing the oesophagus. Just below this a metal ring was felt 
a out t e aorta, and at a point about 4 cm. above the vault of diaphragm. 

above the bifurcation of the aorta, and about 
the latter there was a great deal of radiating scar tissue. The whole 
aorta was removed and opened from behind. The iliac arteries were prac- 
tically normal in appearance. Just above the bifurcation, the aorta was 
constricte ^ by tlie aluminum ring to a diameter of about 4 mm., which just 
allowed a large probe to pass. No very distinct collateral dilatation of 
arteries was observed. About 2 cm. above the openings of the renal 
arteries there was a hole in the anterior wall of the aorta, about 4-5 cm. 
long and 3 cm. wide, which opened suddenly into a large sac. The aorta 
in general was not sclerotic. There were no patches or roughening, but 
although sornewhat blood stained, its lining membrane was fairly smooth. 
At tile margin of the hole there was absolutely no alteration of the vessel 
wall, and the orifice of the sac looked as. if punched out. The sac pro- 
jected directly forward, pushing aside the abdominal viscera as described. 
It was large enough to contain about 800 cc. of fluid,, and was partly filled 
by a laminated thrombus mass as mentioned above. There was a ragged 
hole in its extreme anterior wall, which allowed the escape of blood. The 
CCE lac axis and superior mesenteric artery opened off the front wall of this 
sac, so that the orifice of the sac occupied the position from which they 
should have originated. The sac wall was rather thin, inelastic, and fibrous, 
but not greatly roughened. The sac extended up behind the stomach, and 
to the right of the oesophagus, against the diaphragm, which it eroded. A 
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PhotoErraph of the specimen. '”\^^nd‘^has'^bceVcut'^ncrosi .nnd 

hind. The probes arc in the iliac artencs. The i, and nonnal in .ap- 

opcned ; the lower band is intact. The Iinins of the aorta =5 smooUi anu non 
pearancc. The openings into both aneurisms can be see . 
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perforation had taken place through the diaphragm into the tissues to the 
right of the oesophagus, and an extensive hemorrhage had occurred into 
these tissues, so that a large cavity had formed in the posterior mediastinal 
tissue along side of the oesophagus, and was filled with blood-clot which 
caused the compression of the oesophagus and the inability to swallow. 
Above the diaphragm about 4 cm. the aorta was again narrowed by the 
upper aluminum band, to such a degree as only to admit the tip of the 
little finger. The band was cut through and spread open, but there was no 
alteration of the vessel wall visible to the naked eye. The band was 
healed into a mass of fibrous tissue. Springing from the arch of the 
aorta there was a second aneurism which projected upward in a sym- 
metrical way from the arch. It was about 5 cm. in diameter, and rounded, 
and did not compress the oesophagus or trachea. From it the left carotid, 
subclavian, and the innominate arteries sprang. The aorta round about it 
was not markedly sclerotic and its own walls, though fibrous and in- 
elastic, were not very much roughened. They were covered in part with 
a laminated thrombus. 

Brain showed no abnormality externally, except a few pin-head sized 
opacities in the somewhat thickened pia. 

Intestines, although adherent to one another, were normal throughout 
as far as their mucosa was concerned. 

Larynx: From between the true and false vocal cords there projected 
a small pedunculated mass of soft oedematous tissue. This measured about 
4 mm. in diameter. r 

Microscopical Notes . — Parathyroid showed the palisade arrangement 
of the marginal cells. Most of the cells had the finely granular char- 
acter. There were a good many eosinophiles. 

Spleen: The splenic capsule was enormously thickened and fibrous, 

and showed hardly any cells. 

Larynx: One section passed through a small mass of tissue, which 
was composed of cedematous fibrous tissue, containing mucus secreting 
glands, and covered with columnar epithelium. This was apparently the 
nodule seen rising from the vocal cord in the larynx. 

Kidney : Microscopical sections of the kidney showed the capsule still 
in place. The cortex was not particularly distorted, although there were 
no distinct scars. The glomeruli were normal. The capillaries through- 
out the kidney were fairly well filled with blood. The epithelium of the 
tubules was everywhere more or less degenerated. Tliis was especiall}' 
true of the convoluted tubules in the cortex. The cells were frcquentl}' 
detached from the walls of the tubules and -were very ragged and granular. 
In places they formed mere masses of dislocated cells in the centers of the 
tubules. Most of these dislocated cells had deeply staining shrunken nuclei 
while others formed merel3’’ a ragged debris. All of the tubules were found 
to contain a granular and bubble-like material which is frequently seen 
in various forms of nephritis, and which was apparcntlj' coagulated fluid. 
The vesicle or bubble-like structures which make up this fluid were 
often found to be in intimate relationship with the epithelial cells. There 
was no infiltrating exudate of anj' sort. The cells did not appear to have 
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accumulated fat globules to any extent Nn .ncf. 

even far down in the mednll-, I • ^ ^ tubules 

staining casts were seen. These ^^rc"Qi^te 

no marked oedema of the kidnpvc i r papilla. There was 

tion of the cells the whole cortical portit^Ld a rf t clesquama- 

were filled with homo'^cncotTs^ coHoid and dense. The alveoli 

cubical epithelium. They were lined uniformly with 

were’^coaptelTbm^ Th. tub* 

apart, but they 'Vere'rtlicnvisTnorLl.'^'"' 

adhesions. No rcmnantTon'he'''^^'.?*^^**^^'^'^ connective-tissue 

arch of the aorta *he aneurism of the 

the media wS cltTd iuVfn " u“'‘ “ ”"=«“■ The fragment of 

the rest by a cavity whirb ° fin aneurism, but separated from 

arranged scar Se w"f, 7 A great deal of irregularly 

was enormously thickened ^ On fracture. The intima 

longer possible to dieftn • u t. into the sac' proper it was no 

of Lse fibrlVSs™ T'’' "•?" '-a m^c up merely 

was admitted^r*^^'K^'^* O., tvhite, age fifty-three, 

Hopldns Hospital ^"Za^rJ 

and the^stomach”°*''^i'v'^ ^Momen between the navel 

and grLt w t’ " ^ constipation, 

U great loss m weight and strength 

ease? oTiL“irr°”' ^“""-^’-Patient had never had any dis- 
fered with chrnn" malaria and dysentery. He had suf- 

was operated ^^/^'■°:'"‘^stinal trouble for years. In 1899 he 
slight thread like 'T This operation caused a 

diStelly sevetu- ' been dilated 

tS^L^ZTZL a '’f™?ayphiHs; Wassennann re- 

excess. - moderate dnnker, and used tobacco to 

Present Illness . — ^The timra , . • 

uncertain, as the symptoms f aneurism is 

tient’s rbrnniV ^ therefrom were attributed to the pa- 

.for six or eight “ epigastric tumor 

.... f,‘rniontds. .rh.is was regarded by himself and .tas 
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physicians as a fecal impaction, and this diagnosis seemed to them 
to be confirmed by its decrease in size after cathartics and 
enemata. Pain had been the dominating symptom. This was 
localized above the navel and in the region of the right kidney. 
It was made worse by exercise and relieved by lying down. He 
described it as colic-like, this idea of its character being suggested 
by its supposed relation to the intestinal trouble. The pain re- 
quired large doses of morphia, and finally led him to consult Dr. 
Halsted. His weight had decreased from 190 to 118 pounds. 
Physical Examination . — ^The patient was of large frame but 


Fig. 4. 



The aneurism and its relations. (Case II.) 


greatly emaciated. He had emphysema of the lungs and a slight 
bronchitis. His peripheral arteries were sclerotic. These were the 
only findings of .importance except the abdominal tumor. The 
abdomen was scaphoidal in shape. Its walls moved freel}' with 
respiration. No tumor was visible, but marked pulsation could 
be seen extending from the umbilicus to the xiphoid cartilage. On 
palpation a tumor could be felt immediately above the navel. This 
was spheroidal in shape, and was situated somewhat more to the 
right than to the left of the midline. It could be grasped between 
the hands, and had a definite expansile pulsation. It did not 
descend on inspiration. Its right lower quadrant was firmer 
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than the rest of the tumor, and formed a boss-like prominence, 
wlndi was very tender. No thrill nor shock could be felt. The 
vertical diameter of the tumor was 6.5 cm. ; the transverse, 7 

cm Between the tumor and the abdominal wall a strip of bowel 
could be palpated. 

The findings on percussion were unimportant. On ausculta- 
tion a systolic murmur could be heard over the tumor and down- 

war a ong the aorta and the iliac arteries, but not over the 
femorals. 

. I- February 23, 1909, Dr. Halsted; ether anjesthe- 

sia Aphcation of a metal band to the abdominal aorta immedi- 
ately above the renal arteries. 


, ^^e following description is a quotation from the notes made 

after the operation. 

Vi 1 from the ensiform cartilage to the lower 

Border of the umbilicus was made through both the anterior and 
pos erior s leaths of the left rectus abdominis muscle, the muscle 
eing sp it near its inner edge. This incision was made in pre- 
erence 0 one in the midline to facilitate stitching and to strength- 

rr found to be low, its lower edge in 

K ^ s ightly overlapping the aneurism. The operating 

oar ^ eing raised high at the foot, the liver and stomach dropped 
c into p ace. In operations upon the abdominal aorta of 
dogs It was found very advantageous to tilt the operating board 
s eep y in such manner. The transverse colon wms packed up- 
w ar s, t le small intestines and the ascending colon to the right, 
e sigrnoi exure to the left. The mesenteric fat on the colon 
was quite ense, being more or less matted to the aneurism. 

. veins occupied this fat, and one of these, presumably the 
in erior mesenteric, was so directly in front of the aorta just 
above the aneurism and at the.point of election for the band, that 
at first It was difficult to retract it sufficiently to make access to 

riu point feasible. The pancreas was slightly 

adherent to the aneurism above and hence I attempted at first to 
expose the aorta above the pancreas. Such a plexus of veins 
presented themselves at this situation that I decided once more 
to try to separate the pancreas from the aneurism. This was 
accomplished with less difficulty than I had anticipated. At the 
SI e elected for exposure of the aorta, the inferior mesenteric 
vein, the vena cava and the left renal vein were in contact with 
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each other. Separating them in gridiron fashion, we soon found 
ourselves in a very deep hole, circumscribed by such large and 
important vessels that the operating field in its deepest portions 
could not well be enlarged. These vessels overlapped the upper 
edge of the aneurism and were put on the stretch by it. Immedi- 
ately above the aneurism was the left renal vein, flattened from 
before backwards, and measuring from above downwards about 
1.5 to 1.8 cm. From this renal vein at its upper edge and im- 
mediately over the middle of the aorta was given off a large 
vein, which may have been the left inferior phrenic but which 
did not run directly upwards, its direction being somewhat out- 
wards as well as upwards. This ascending branch of the left 
renal vein hampered us so much that we finally divided it and 
then were able to expose at this point the abdominal aorta, but 
only by retracting downwards with a vein retractor and with 
some little force the left renal vein. The superior mesenteric 
artery was jiot clearly defined in the dissection, but a resistance 
was experienced to the exposure of the anterior surface of the 
abdominal aorta to a point higher than perhaps 2 cm. above the 
upper edge of the left renal vein (before the latter was re- 
tracted). 

“ In attempting to free the aorta we were compelled, there- 
fore, to confine our operations to the immediate neighborhood of 
the aneurism in the little space between the superior mesen- 
teric artery and the left renal vein which latter was firmly 
retracted downwards. The freeing of the artery was, 
therefore, difficult because of the restricted space, the 
great depth of the aorta, and the large amount of 
new connective tissue which was formed in the vicinity 
of the aneurism. The upper surface of the aneurism pre- 
sented an almost vertical wall about 5 cm. deep, at the foot of 
which was the aorta. Tlie freeing of the aorta at this great 
depth and through the gridiron opening bounded by the veins 
enumerated was accomplished with long, narrow dissectors es- 
pecially constructed for work in deep confined spaces. These 
long, delicate instruments proved of great value, for the space 
in which we were compelled to work would, for a considerable 
time, hardly admit one finger. Finally the artery' was satisfac- 
torily circumscribed, and two tape ligatures passed about it from 
right to left by means of aneurism needles. After the passage 
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of these ligatures we endeavored by their aid to expose more of 
the artery in order to make space for the metal band. The renal 
arteries prevented dissection downward, and lumbar arteries were 
encountered above, removed probably not more than 1.5 cm, from 
the renals. The vena cava, which overlapped the aorta slightly, 
was at an earlier stage of the operation easily separated from it. 

“ The depth of the aorta was now so great and the field of 
operation at its deepest portion so restricted that I feared it 
might not be feasible to introduce a straight instrument of the 
width of a bandroller (about 9 mm.) under this vessel. The 
space was too small to admit of the introduction of two gloved 
fingers. Removing the glove of the left hand, I palpated very 
carefully the wall of the aorta at its exposed portion to determine 
if it would be safe to make considerable traction upon it forwards 
with the underlying tapes. As there seemed to be no evidence 
of calcareous degeneration, sufficient traction was made with the 
tapes to occlude the aorta and greatly reduce it in size. A very 
jcarefully filed band (about 5.5 mm. in width, approximately 5 
long, and of thickness No. 25 of the American scale), was 
|Bced in the instrument, and the piston of the instrument pushed 
^^wards until about 4 mm. of the rounded end of the band was 
Exposed at its tip. The loaded instrument was then passed under 
the aorta until the tip of the band could be seen. The piston 
being then pushed home and the tapes still drawn upon to occlude 
the lumen of the aorta, the band was made to encircle the vessel 
satisfactorily. It was then tightened by rolling with two fingers 
to the degree desired. The lumen of the aorta was very con- 
siderably occluded, as evidenced by the great bulging of the 
portion above the band, by the softening of the aneurism, and by a 
thrill which before had not been perceptible. I should think 
that the lumen was lessened by approximately ^ ; in other words, 
reduced to or ^ of its original size. 

“ A thrill, well pronounced, could then for the first time be 
felt in the aneurism. The pulse in the left femoral artery was al- 
most obliterated, but could in a few moments be distinctly felt, 
and was at no time uncountable. The peritoneum with the pos- 
terior layer of the sheath of, the rectus muscle was closed with 
No. I catgut; the anterior sheath of the muscle with a continu- ■ 
ous suture of No. 2 catgut, doubled; the deep subcutaneous fasda 
with a continuous suture of fine silk. Two sutures of silver wire 
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were- taken through the anterior sheath of the rectus in support 
of the catgut. These did not penetrate the skin. The skin was 
brought together in the lower half of the incision, where there 
was tension, with silver wire; in the upper half, where there was 
none, with fine black silk. 

“ From the beginning of the operation to the completion of the' 
rolling of the band two' hourg were consumed; probably i 54 
hours of this time were required for the adequate exposure of the' 
aorta. The operation was one of the most difficult that I have 
performed. Had it been possible to apply the band below the' 
renals, it would have been tightened until the obliteration of the' 


Fig. s. 



femoral pulses was complete and until the pulse below the band 
was barely demonstrable,” 

The degree of constriction of the aorta is shown in Fig. 5 * 
The femoral pulse was never entirely obliterated, though for a 
time it could not be counted. 

The wound in the abdominal wall was carefully closed in 
layers. 

The patient made an excellent recovery from the operation. 
The wound healed per primam. The following note made by Dr, 
Halsted on March i, the beginning of the sixth day after the 
operation, describes the striking cliange in the aneurism: 

“ We were surprised to find that the pulsation over the 
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aneurism is so greatly lessened in force, even after prolonged 
coughing fits. Indeed, to the right of the scar there is little 
to indicate the presence of an aneurism, except on deep pressure. 
Pulsation is most distinct in the concavity just below the aneurism, 
to the left of the scar. On palpation, no thrill is to be felt either 
over the scar of the aneurism, or elsewhere in the course of the 
arteries. One has the general impression that the aneurism is 
greatly diminished in size.” 

The character of the patient’s pain had changed completely 
since the operation. He now had a dull continuous ache in the 
left upper quadrant of the abdomen. The pain was quite bear- 
able, and required but little morphia for its relief. 

There was a steady improvement until March 6, when sud- 
denly the patient had a chill, developed a temperature of 103° and 
had sharp pain in the appendix region. From now on until 
March 23 he had a daily rise to 102° or 103°. The aneurism 
began rapidly to increase in size. It became tender and pulsated 
again forcibly; the cystolic murmur over it, which had prac- 
tically disappeared, returned. On March 7 the aneurism meas- 
ured 8.1 cm. vertically and 10 cm. transversely. The patient 
again required large doses of morphia. Dr. Finney was now 
called in consultation, and advised wiring of the aneurism. 

Operation II. March 12, 1909, Dr. Finney. Ether anaesthesia. 
Wiring of the aneurism. A small incision was made to the left 
of the previous scar over the most prominent part of the aneur- 
ism. On opening the peritoneum the aneurism presented at 
once, being covered only by a thin peritoneal coat, containing 
large blood-vessels, probably the transverse mesocolon. The 
needle was inserted into the sac through the peritoneum in the 
space between several of the large mesenteric vessels and eleven 
feet of wire were passed into the sac through the needle. Ten 
amperes of current were now passed through the wire for 40 
minutes, then 20 amperes for 10 minutes, and then 40 amperes 
for 10 minutes. After this, the needle was withdrawn, the wire 
inverted and turned into the sac. Bleeding, however, was . quite 
profuse from the puncture wound in the sac and required three 
Lembert sutures of fine silk to control it. The abdomen was 
closed in layers. The patient again made a good operative 
recovery, but the pulsation and growth of the aneurism was ap- 
parently but little affected by the wiring. On March 21 it was 
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observed to have increased rapidly in size and to have grown 
downward into the right iliac fossa and also downward below the 
navel. At this time the blood-pressure in the right leg was found 
to be only ii8 mm., whereas in the left leg it was 155 mm. This 
was interpreted to mean that the aneurism was pressing on the 
right iliac artery. 

The pulsating mass was very superficial and very sensitive 
to pressure. It looked as if it were pointing and about to rupture 
at a point just to the right of the umbilicus. The aneurism meas- 
ured 15 cm. transversely and 12 cm. vertically. 

The patient’s course from this time until his death was steadily 
downward and without incident of special importance. Unable to 
take food, his emaciation became extreme. April 9 he died. 

Blood-pressure and Urhiary Findings . — Before the first operation, 
the patient’s general blood-pressure, measured in the right radial, was 150 
mm. His urine contained a few granular casts and a trace of albumin. 
The chart (Fig. 6) shows the drop in the blood-pressure of the lower 
extremities which occurred on application of the band and also the com- 
paratively rapid return of a palpable pulse in the dorsalis pedis artery. 
Unfortunately daily observations of the blood-pressure, were not obtained, 
so that our records are somewhat deficient in this respect. On February 
25, however, the blood-pressure in the arm was found to have risen to 
190 mm., while that in the legs was 180 mm. On March 6 the blood-pres- 
sure had dropped to 130 mm. in the arm. On March 15 it had risen to 
170 mm., and just before death it was no mm. The pressure was prac- 
tically the same in the arm and leg, but, as has already been mentioned, 
it was different in the two legs. Owing to the lack of daily observation, we 
could not establish so clear a relation between the blood-pressure and the 
urinary output as in the other case. On the day following the operation, 
the amount was 600 c.c. On the next day it was 1100 c.c. The amount 
seemed to depend entirely upon the quantity of liquid ingested. The urine 
was always of a normal specific gravity. As in the other case, a shower 
of waxy casts appeared in the urine after the application of the band. 
These decreased in numbers after the first few days, but a few could always 
be found. 

Autopsy by Dr. W. G. McCallum, 9 a.m., April 15, 1909. Surg. No. 
23652, S.M.O., age 53 years. Autopsy No. 3202. 

Anatomical Diagnosis . — Extreme arteriosclerosis ; aneurism of abdom- 
inal aorta just below the renal arteries ; operation for application of 
metal band above the renal arteries ; second operation for wiring of aneur- 
ism ; occlusion of ancurismal sac by thrombus ; infection of tissue about 
the band ; extensive abscess formation in psoas muscle ; compression of 
pylorus and duodenum ; partial obstruction by compression of common 
bile-duct and pancreatic duct ; distension of gall-bladder ; dilatation of 
pancreatic duct; atrophy of pancreas; compression of right rcn.il artery; 
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compression of inferior vena cava below right renal- vein ; complete tllrotfi'- 
bosis of vena cava and branches up to the right renal vein ; anaemia ; atro- 
phy of right kidney ; phleboliths in spleen,, kidney, and- liver ; emphysema 
of lungs ; extreme emaciation. 

The body was that of an extremely emaciated old man, 175 cm. in 
length. There was- a small decubitus ulcer over the sacrum. In' the mid- 
line of the abdomen there was a long linear scar. A little to the left of 
this there was a shorter scar which was also linear in shape and pef- 

V Pig. 6. 
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Chart of the pulse and of the hlood-pressure (taken in the dorsalis pedis artery) during 

the operation. (Case II.) 

fectly healed. In the midline just above and about the umbilicus there 
projected a large, rounded mass about 15 cm. in diameter. On opening the 
abdominal cavity, the peritoneum was found to be adherent to this mass. 
The peritoneal cavity was dry. The intestines were collapsed and lay far 
down within the pelvis. The transverse colon lay just above the tumor 
mass and was not especially adherent to it, but was attached rather 
loosely to its mesentery. The stomach was small. It was stretched up 
over the upper surface of the mass so as to arch above it. The duodenum 
encircled the projecting mass and was apparently somewhat compressed 
by it. The pylorus lay directly at the upper pole of the tumor. Between 
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the tumor and the liver there was a great band of tissue that held the 
enormously dilated common bile duct with the portal vein and the hepatic 
artery. The gall-bladder was greatly distended. Bile could be squeezed 
through the very much flattened duct, which lay stretched over the sur- 
face of the tumor. Just above the tumor mass the common duct widened 
out to a circumference of about 3 cm. The cystic duct was greatly dilated, 
and the gall-bladder greatly enlarged. It was 12 cm, in length. The pan- 
creas was flattened out over the surface of the projecting mass. Its 
surface was nodular and rough. The pancreatic duct opened freely at its 
papilla side by side with the bile-duct. It was, however, somewhat flat- 
tened out by being stretched over the surface of the tumor. On follow- 
ing it back to a point where it was no longer stretched by the pressure, 
it was greatly dilated and filled with a turbid grayish fluid. It measured 
about 2 cm. in circumference. The pancreas was somewhat atrophied 
about this dilated duct, and formed merely a wall which was about 5 cm. 
in thickness. 

The heart, stomach, oesophagus, aorta and kidneys were removed in 
one mass and dissected afterwards. It was found that the mucosa of the 
duodenum was not particularly abnormal. That of the stomach was 
hyperaemic with some hemorrhages and a few minute erosions. The 
oesophagus was normal. On removing the aorta and kidneys a fluctant 
mass was found occupying the position of the right psoas muscle. When 
cut into, this was found to be composed of a large sac filled with reddish 
gray, thin purulent fluid. The finger passed up in this cavity quite far 
behind the right kidney and against the second, third, and fourth lum- 
bar vertebrae. An attempt to remove the aorta from the vertebrae revealed 
an infiltrated condition of the tissues in front of the vertebrae. They were 
not, however, eroded of their actual bony substance. The back of the 
aneurismal sac lay directly upon the abscess cavity in the psoas muscle, 
and the remaining tissue of the psoas muscle was not sufficient to separate 
it completely from the abscess cavity, so that apparently this abscess 
cavity was partly covered in front by the back of the aneurismal sac. Fur- 
ther inspection of the back of this aneurismal sac showed that canals 
full of purulent material burrowed about in its surface and extended up- 
ward towards the aluminum band which was put on at operation just above 
the renal arteries. The aneurismal sac, however, was not actually opened 
in being removed, but, found in contact with the vertebral column, its wall 
was so thin as to be very readily torn through — in fact so thin as to be 
only with the greatest difficulty maintained intact. Wire w'as felt pro- 
jecting from the sac up against this extremely attenuated wall. The aorta 
was then opened from the back, and it was found that there was a large 
opening immediately below the renal arteries extending to a point 5.5 cm. 
above the bifurcation. The opening measured 4 cm. vertically and 3 cm. 
in transverse diameter. It was quite clear cut. The aortic wall turned 
over into this aneurismal sac, but became greatly altered after a short 
distance. The sac itself extended quite far about and below this opening, 
so that it overlapped the bifurcation of the aorta and extended at least 
3 cm. above the orifice of the renal artery. The right renal artcrj' was 
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stretched out. over the top of the sac. The left renal artery was not 
particularly altered. The aluminum band, which was 9 mm. wide, had 
been put on just above the renal arteries, not more than 3 mm. above the 
right renal artery. It was situated just below the superior mesenteric 
artery, missing it by 5 mm. It had caused a marked constriction which did 
not admit the tip of a little finger and had healed quite well. It lay in a 
little cavity in the tissue whicli apparently communicated with the pus 
containing canals described above. There was also some blood in this 
space, and when the constricted area was cut through, it was found that 
there was a tiny hole in the back wall of the aorta through which the bone 
was visible. Evidently the constriction was sufficient to keep the blood from 
escaping. The wall of the aorta at this point seemed to be in part cut 
through. The intima appeared to be intact, but the media seemed to be 
completely eroded away by the band. Above and below the band, the 
aorta was extremely sclerotic and very much deformed. There were vari- 
ious patches which were quite translucent, and were extremely soft and 
gelatinous as if filled with fluid, while in other areas there was a distinct 
deep erosion. The ragged edges of the ulcers were covered with soft 
debris. Elsewhere the wall of the aorta was very irregularly studded with 
thickened patches. The arch of the aorta was also sclerotic. Below the 
opening of the aneurismal sac there were also extensive patches of sclerosis 
and some calcification just at the bifurcation. When the sac. itself was 
cut through, it was found that the lumen was almost completely obliterated 
by a firm, spongy clot through which the wire extended in every direction. 
Anteriorly the wall of the sac was fairly thick, but posteriorly it was very 
much thinned out The inferior vena cava was completely thrombosed up 
to the level of the right renal vein, which was enormously distended. 
Above that the vein was open. It was much compressed and flattened by 
the pressure of the aneurismal sac. The portal vein was not especially 
affected. The aneurismal sac measured about ii cm. in vertical diameter, 
by 8 cm. in anteroposterior diameter. 

Kidneys; The left kidney measured 11x5.5x4.5 cm. Its capsule 
stripped off smoothly, leaving a reddish gray surface, somewhat deeply 
lobulated. The cortex measured 5 mm. in thickness. Its striations were 
rather indistinct. The kidney had a rather translucent appearance, mottled 
grayish dark red. The right kidney was smaller, measuring 10.5 x 5.5 x 3.5 
cm. Its capsule also stripped off fairly smoothly. The kidney was more 
anaemic than the other kidney. In places the cortical surface seemed to 
be especially atrophic and thinned out. At one point there was an irregular, 
reddish patch with opaque yellow spots in its central part which extended 
deep into the substance of the kidney, and in which the striations and 
general markings of the kidney were lost. In the thinner parts of the cor- 
tex this was true also. 

Heart: The pericardial cavity contained no excess of fluid. Its sur- 
faces were quite smooth. There was a curious watery atrophy of the 
saa The heart was small. The coronary vessels upon the surface were 
sclerotic and tortuous. The valves were delicate throughout. The heart 
muscle was quite soft and mushy, of a reddish brown color. 
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Lungs were enormously distended with air and extremely cushiony. 
They were smooth superficially and quite uniformly distended. They 
were very dry and pale on section. 

Spleen : Similar nodules to the ones in the liver were seen on the 
surface of the spleen. It measured iS x 7 x 4.5 cm. It was fairly firm. On 
section the splenic substance was dark red. The Malpighian bodies were 
inconspicuous, and small yellowish white nodules were found scattered 
throughout. 

Liver was not enlarged, measuring 24x19x9 cm. The surface was 
smooth. It was dark grayish red in color. The bile-ducts were greatly 
distended throughout the whole liver. Many of them contained soft, gran- 
ular concretions. The liver was not bile stained in general, but slightly so 
about the bile-ducts. The lobules were extremely small and indistinct, 
rather homogeneous, grayish red in color. The liver contained a number 
of small semitranslucent nodules about 2 to 3 mm. in diameter. 

Bladder (urinary) contained a little turbid urine. Prostate was not 
enlarged. The mucosa of the bladder showed some hemorrhages and a 
great deal of hyperzemia. There was no ulceration or very distinct evi- 
dence of infection. The mucosa of the rectum was congested in certain 
areas. No very distinct scars could be made out in any part. 

Intestines were deeply injected through the lower portion. The colon 
was injected in patches and at one point there was to be seen a small 
polypoid elevation, but there was no ulceration of the intestinal mucosa. 

Microscopical Notes, — Kidney: In the surface of the cortex of the 
left kidney at one point there was a small, necrotic, fibrous mass which 
was surrounded by granulation tissue, in which giant-cells occurred. The 
cortex of the kidney was somewhat distorted by the presence of the scars 
which ran irregularly through it. It showed numerous obliterated glomer- 
uli and many shrunken tubules, but there were patches here and there in 
which the tubules showed apparently compensatory hypertrophy. The 
whole picture was that of chronic diffuse nephritis. The glomeruli for the 
most part were pretty well preserved. The tubular epithelium was very 
well preserved in the tubules which were still extant, but the tubules were 
filled with this same granular, vesicular material that was so commonly 
seen in them. There were a few casts in the cortical portion and very 
little desquamation of epithelium. There were some small cyst-like struc- 
tures in the cortex which were filled with colloid material. These were 
apparently glomerular capsules in which the tuft sometimes appeared flat- 
tened out against one side, in other cases it did not appear at all. Even 
in the papillary portion of the kidney there were extremely few casts. 
Those that were found, however, were dense in appearance, and contained 
much cellular debris. Section of the right kidney showed extraordinary 
concentration of the glomeruli which seemed to lie embedded in a dense 
fibrous tissue containing hardly any tubules. Here and there, however, 
there were patches in which the tubules were grouped together. The kid- 
ney did not contain many casts, but there were a few in the p3'ramidal 
portion. These were hyaline in character. The epithelial structures were 
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pretty well preserved as far as any recent changes were concerned, but 
of course the enormous atrophy existed as a result of a long continued 
pressure. Another section of the same kidney showed numerous areas 
in which there was an abundant round-cell infiltration and an infiltration 
with-polymorphonuclear leucocytes. These areas had almost the appearance 
of abscesses in places. A good many bacteria could be seen in the kidney 
also, especially in the areas where the tubules were filled with leuco- 
cytes. The greater part of the kidney, however, was shrunken and fibrous. 
In the pyramidal portion in this section there were numerous casts of a 
hyaline character. 

Lung showed advanced emphysema. 

Aorta: The gelatinous plaques found in the aorta were composed of 
necrotic material full of cholesterin crystals representing exaggerated 
examples of the ordinary type of arteriosclerosis. 

Pancreas showed atrophy of its substance so that the lobulation was 
very much accentuated. It showed, however, much more than this. There 
was an infectious process going on throughout the pancreas which pro- 
duced extremely interesting changes. All of the ducts of the pancreas 
were infiltrated with leucocytes. They were almost collapsed by the in- 
vasion of the leucocytes outside the epithelium. The whole pancreas was 
thickly infiltrated with leucocytes which here and there formed accumula- 
tions which looked almost like abscesses. The process, however, was very 
diffuse. The islands of Langerhans were at least free, and in fact were 
generally free from any infiltration. Another section of the pancreas 
showed a very similar change. This section was apparently taken quite 
far out. In the portion of the pancreas right over the aneurismal, sac was 
very marked compression, but the infectious process was not so distinct. 

The aorta just at the point of application of the band showed as else- 
where marked arteriosclerosis. The media, which was pretty well pre- 
served and infiltrated with leucocytes, suddenly became necrotic, and ex- 
actly through the region of the compression by the band it was completely 
devoid of nuclei. On either side it was well preserved. The intima in its 
innermost layers showed nuclei all the way across, but many of these were 
fragmented. There were some hemorrhages and a great deal of leuco- 
cytic infiltration in the tissues about the area. 

Liver showed no .marked changes except what might be a senile 
atrophy. There were a few small scars. In one place there was a necrotic 
nodule surrounded by fibrous tissue. Section through the femoral vein 
showed a beautiful organizing thrombus. 

Remarks upon Case I. — The patient stti*vived the first 
operation forty-one days, and the second eighteen days. The 
first operation checlced for a time the growth of the aneurism 
and relieved the patient’s pain. The benefit of the second 
operation was problematical. It was performed because the 
patient’s condition was becoming less favorable. 
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The blood-pressure in the legs quickly rose to its normal 
level after the application of the upper thoracic hand. The 
aneurism probably received most of its blood supply from be- 
low. This view is supported by the fact that there was diminu- 
tion in the force of the pulsation in the aneurism when pressure 
was made on the aorta just above its bifurcation, and also by 
the considerable disturbance of the urinary secretion which 
occurred after the application of the second band. 

There was no impairment of sensation and no demon- 
strable loss of muscular power, though tlie aorta had been 
constricted both above the diaphragm and at its bifurca- 
tion. Obviously tests of the patient’s ability to walk could 
not be made. 

We have noted that the second band diminished the blood 
supply to the kidne3^s. That after a time the circulation was 
properly re-established is made probable by the fact that the 
urine became normal in amount and in quality. The return to 
normal was coincident with a rise in the central blood-pressure, 
which rise may have been due in part to the disturbance of renal 
function and in part to the constriction of the aorta. Katzen- 
stein and Olfergeld have shown that ligation of the aorta, even 
below the real arteries, causes a rise of blood-pressure. 

Remarks upon Case II. — ^The patient lived forty-five 
days after the application of the band to the aorta, and twenty- 
eight days after the wiring of the aneurism. In this case 
also the constriction of the aorta caused no symptoms which 
were disquieting either to the surgeons or to the patient. 
There was no evidence of impairment of the blood supply to 
the spinal cord or to the legs. The operation caused a strik- 
ing decrease in the size of tlie aneurism and a great diminu- 
tion of the pain. It is to be noted that this aneurism was ver}' 
well suited for operative interference, since it was saccular and 
gave origin to no important vessels. 

The Significance of the Waxy Casts in the Urine. Emer- 
son ® states that waxy casts ‘‘ occur in any nephritis with gran- 
ular casts, espedally when the urine is diminished, or just be- 
jfore death,” and that the)’’ are probably a further modifica- 
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tion of the granular detritus of epithelial cells.” Brugsch and 
Schittenhelm ^ agree with the latter statement. Two factors 
would thus seem necessary for the appearance of waxy casts : 
an injury (toxic, mechanical) of the renal epithelium, and a 
scanty flow of urine. Old granular casts, moulded directly 
from epithelial debris, probably become changed into waxy 
casts when compelled to remain a long time in the urinary 
tubules because of a diminished secretion of urine. Now the 
application of a band to the aorta, so as greatly to decrease the 
blood supply to the kidneys, brings about the conditions just 
described.* 

From the observations made in these t\vo cases we may 
conclude that the presence of the large waxy casts in both was 
due to the diminished blood supply to the kidneys, brought 
about by the constriction of the aorta ; in the second case this 
constriction was just above the renal arteries, but in the other, 
first of the thoracic aorta, and then of the abdominal aorta 
below the origin of the inferior mesenteric artery. The 
autopsy findings in Case II, in which the right renal vein was 
enormously distended, lend some support to this supposition. 
In this case tlie constant presence of tlie casts in the urine, 
even after the restoration of the normal blood supply to the 
organs below the band, is probably to be attributed to the 
obstruction to the vessels of the right kidney. This kidney 
at autopsy showed marked degenerative changes. 

CONCLUSIONS. 

1. The pain of an abdominal aneurism may be greatly 
lessened and its growth checked by the application of a par- 
tially occluding metallic band to the aorta, proximal to the 
aneurism. When the aneurism is saccular and gives origin to 
no important vessels a cure is possible by this means. 

2. When the band produces an ansemia of the kidneys, 


* For the effect of temporary occlusion of the renal vessels, see the 
article by Eisendrath and Strauss in the Journal of the American Medical 
Association for Dec. 31, 1910. 


OCCLUSION OF AORTA WITH METAL BAND. 


57 

there appear for a time large numbers of waxy casts in the 
urine. 

3. It is suggested that the sudden appearances of these 
casts might, in the absence of other demonstrable causes, be 
considered as possibly indicative of an obstruction to the cir- 
culation of one or of both kidneys. 
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NEGATIVE Pension drainage in the treat- 
ment OF EMPYEMA. 


BY E. M. VON EBERTS, M.D., M.R.C,S. (ENG.), 

OF MONTREAL, 

Surgeon to the Out-Patient Department of the Montreal General Hospital. 

It is still necessary to preface one’s remarks upon the 
treatment of thoracic empyema with an exhortation to the 
general practitioner to be more diligent in tlie pursuit of this 
condition. Early diagnosis secures for the patient a better 
prognosis as to life, and, in practically all cases, insures him 
against the discomfort of prolonged dressings and the exhaus- 
tion and dangers which attend chronic suppuration; not to 
mention the lesser evils of deformity, permanent restriction 
of the respiratory function, or the distress which enforced 
idleness frequently entails. 

As the vast majority of empyemas are of the metapneu- 
monic type, it should be the habit of the physician, as soon as 
a diagnosis of pneumonia is made, to have constantly before 
him the possibility of tlie development of this complication. 
A delayed crisis or a renewal of the temperature after crisis, 
tlie occurrence of chills and sweating, or the detection of any 
change in the physical signs, such as the presence of movable 
dulness or cardiac displacement, should immediately arouse 
suspicion. When such a suspicion is aroused, persistent ef- 
forts should be made to locate the pus. The one reliable 
method of investigation at this juncture is the use of tlie 
explorator)'- needle. A single negative puncture should not 
salve the conscience of the attending physician, as it does not 
relieve him of responsibility should the symptoms continue. 
With the aid of one of the many local anaesthetics, multiple 
punctures may be performed without discomfort to the pa- 
tient, and there are few regions of the chest which may not 
be thus explored with discretion, including even the danger 
58 
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zone — the costodiaphragmatic triangle below the eighth rib. 
Fortunately the majority of empyemas may not escape tlie 
searchings of the exploratory needle. Exceptions there are, 
of course, notably the mural forms of empyema, which are 
not infrequently secondary to marginal or peripheral lung 
abscess; small interlobar collections; and those cases in which 
the pus is located between the diaphragm and the base of die 
Imig, which, especially in children, are frequently character- 
ized by a train of symptoms pointing to peritoneal rather 
than pleural infection. In cases where an early diagnosis is 
established we may now with certainty prevent the occurrence 
of chronic empyema. 

As Doctor Hill and I were able to show in our experiments 
upon rabbits and dogs, intrathoracic cavities, equivalent in 
area to the space occupied by the whole or part of one lung, 
are readily obliterated by compensatory changes in the re- 
maining pulmonary tissue, deflection of the mediastinum and 
its contents towards the cavity, and upward retraction of 
the diaphragm; providing always that the tension within the 
cavity is less than the average intrapulmonic tension — in other 
words, is a negative tension. In the obliteration of an intra- 
pleural cavity following acute empyema, the aid of the same 
physiological and physical agents may be invoked to secure 
a similar rearrangement of the anatomical structures fonn- 
ing the walls of such a cavity. 

The indefinite persistence of an intrapleural cavity follow- 
ing free and dependent drainage of an empyema (other than 
tuberculous) is invariably due to pneumothorax. Under or- 
dinary conditions an empyemic cavity is directly exposed to 
atmospheric pressure at each dressing, and this pressure per- 
sists until saturation of the dressings prevents further ingress 
of air, while permitting the escape of both air and pus during 
coughing or forced expiration. By this slender means a cer- 
tain degree of negative tension is developed within the cavity 
during inspiration; the granulating pleurse in the peripheral 
zone of the cavity are brought together and adhere; granu- 
lous retraction further coapts the separated pleura; until tlie 
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whole cavity is, in the majority of cases, finally obliterated, 
not because of tlie inherent tendency of the lung to expand in 
the face of atmospheric pressure, but because of the inherent 
tendency of granulation tissue to contract, and because of the 
periodic respite from atmospheric pressure afforded by the 
pus soaked dressing. 

Until recently surgeons have looked upon the establish- 
ment of efficient drainage as the one important consideration. 
Too little attention has been bestowed upon the physiological 
aspect of the problem. Numerous writers upon the subject 
of empyema have, even within the last five years, insisted upon 
the inherent tendency of the lung to expand in the face of 
atmospheric pressure. Although sporadic efforts have been 
made from time to time to excite the interest of the surgeon 
in the mechanism of the respiratory function and its impor- 
tant bearing upon the treatment of thoracic empyema, the spirit 
prior to 1909 was all' in favor of compelling the chest wall to 
conform to the lung, rather than the lung to the chest wall; 
the one universal concession to the physiological being in the 
form of pus soaked dressings. 

Among the early disciples with a physiological bent should 
be mentioned Buelau, who in 1891 reported the successful 
use of intercostal siphon drainage. This method undoubtedly 
produced a certain degree of negative tension within the empy- 
emic cavity and, in the inventor’s hands, proved efficient in pre- 
venting pneumothorax. A distinct advance upon this method, 
that of continuous aspiration, was first suggested by Perthes, 
and is still practised in European clinics. In its application 
Perthes performed a preliminary resection of the rib. Con- 
tinuous aspiration was effected by connecting the drainage 
tube with a Bunsen water pump. Hutton in 1898, Baylor in 
1899, and Williams in 1900 — all English writers — described 
an air-tight dressing fitted with a valvular mechanism which 
permitted the escape of pus and air during forced expira- 
tion or coughing. Still later, Thiersch employed the valve 
principle by attaching to a catheter introduced between the 
ribs a section of thin rubber tubing, which collapsed dunng 
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Moulded drainace tube and Rlass collectiuK bulb, a, drainage oponint:': ; 
b, tapered rubber cone fu.sed with tube ; c, oval felt pad x S cm., smeared 
on inner surface with carbolated r.inc ointment; d, square llnnfje of dentist’s 
rubber dam S x ii cm., with small central perforation; c. oval re-cnforccd 
rubber shoulder 4/^x8 cm., -with central vulcanized rubber spool to frivc 
added stability to the dressinR and support to the drainajje apjiaratus; 
7, valve for occlusion of tube while bulb is tjeinp cliansted : r.. plass collcclir.fr 
bulb : li, lower v.alvc to permit of exhaustion of c.avity and bulb. 



Fig. 4. 



Drainage tube with parts arranged for insertion. The 
square rubber flange is fixed to the skin by means of four 
strips of zinc oxide plaster (warmed), the upper and lower 
strips embracing the two poles of the outer .shoulder piece. 
A roller bandage completes the dressing. When the dressing 
is being changed, the skin should be smeared with zinc oxide 
ointment and the excess wiped off before adhesive strips are 
reapplied. If the discharge is profuse, capillary leakage may 
occur for the first two or three days, but pneumothorax_ is 
absolutely prevented. The upward turn of the inner extremity 
of the tube is designed to prevent painful pressure upon the 
diaphragm or lung. As the inner wall of the cavity approaches, 
the chest wall, a tube with a shorter projection beyond the 
cone is employed. If there is no danger of pocketing, the 
tube may be cut off at the apex of the cone. 
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touching the left lateral plane of the thorax. 
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inspiration and prevented the entrance of air into the tliorax. 
Unfortunately all these appliances fail to maintain a partial 
vacuum for more than a few days; and while intermittent 
siphonage or aspiration is a vast improvement upon the wholly 
defective mechanism of the pus soaked dressing, the aim of 
all such appliances is to secure absolute and continuous air- 
tight closure. 

So far as I am aware, but two methods of drainage have 
been described which are efficient in preventing pneumothorax, 
namely, that of rib trephining, described by Dr. Samuel Robin- 
son of Boston in the October number of the Boston Medical 
and Surgical Journal, and that which I described in the An- 
nals OF Surgery, October, 1910- 

In apptyirig the dressing which I’ have devised, from two 
to three centimetres of the rib are resected under local anaes- 
thesia before the pleura is opened. For this preliminary thor- 
acotomy I have found the following method to be the most 
satisfactory. Instead of the usual linear incision, the skin 
opening is made with a circular knife (Fig. 1) ; the muscular 
layers are divided in the long axis of the rib ; and flaps of peri- 
osteum are raised. The posterior reflection of the periosteum 
is then separated from the rib by one of the instruments shown 
in Fig. I (II and III), which are provided with a notch for 
threading a Gigli saw. In place of rib shears, which produce 
unnecessary injury to the bone, the wire saw is used to remove 
the desired lengtli of rib, and the cancellous tissue of the ex- 
posed rib stumps is plugged with Horsley’s wax. No skin 
sutures are employed. I find that' by this method wound 
infection is less pronounced, and that granulous retraction is 
so rapid that a smaller tube is firmly grasped within a few days. 
The scar resulting from the circular incision is ver}’’ much less 
marked than that resulting from the linear incision (Fig. 2). 

The drainage tube now used is, in several minor details, an 
improvement upon that first devised (Figs. 3 and 4). 

Before the thorax is opened, all parts of the tube should 
be puB together with the lower valve closed, in readine.ss for 
prompt insertion. The posterior reflection of the periosteum 
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and the parietal pleura are then incised and the pus is allowed 
to. escape. As soon as there is a tendency for air to enter, the 
thorax, the wound should be plugged with the finger during 
inspiration. In many cases the patient can render assistance 
by forced expiratory movements with the glottis closed and by 
holding the breath in expiration at the moment the tube is 
inserted. After insertion, the tube is held firmly against the 
chest wall while the adhesive strips are adjusted and a gauze 
bandage is applied. The nozzle of a collapsed Politzer bag is 
then inserted into the tube below the lower valve, and this valve 
is opened. If this manoeuvre is repeated, the contents of the 
empyemic cavity may be exhausted wholly or in part, leaving 
the cavity under negative tension. For the first twenty-four 
hours, at least, this tension should not exceed the pressure of 
ten millimetres of mercury. Too great a negative tension pro- 
duces bleeding from the visceral pleura; or, in cases where 
rapid re-expansion of the lung takes place, pocketing may oc- 
cur. In the early stages the Politzer bag or other means of 
aspiration should be applied each time the collecting bulb is 
changed, and later on at regular intervals. Negative tension 
within the cavity not only promotes outward expansion of the 
lung, but to an exactly equivalent degree tends to hold the 
dressing in apposition with the cliest wall, so that drainage 
of the operation wound actually takes place into the empyemic 
cavity. 

Where cyanosis is marked at the time of operation, and in 
cases of double empyema, the use of a positive pressure mask, 
such as that previously described, is indicated. 

Usually within twenty-four hours after the application of 
this dressing the discharge changes from purulent to seropuru- 
lent, and the serous exudation thus promoted tends rapidly to 
eradicate the infection. 

In subacute or chronic cases obliteration of the cavity is, 
of course, mudi less rapid, but so long as there is tidal air 
in the cavity, such a dressing should be employed. In fact the 
presence of tidal air is an indication that the lung is capable 
of further expansion. This fact is exemplified by Case I. 
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In cases o£ pyopneumothorax, the whole or part of one 
lobe may be completely collapsed and airless, and even hyper- 
pressure with tlie mask may be found quite ineffective in pro- 
ducing re-expansion. In these cases there occurs a rapid infil- 
tration of the collapsed alveolar walls with connective-tissue 
cells, and where this alveolar fibrosis is advanced, the lobe or 
portion of the lobe may be permanently lost as a respiratory 
organ. That obliteration of the cavity after drainage may, 
however, be effected is well illustrated by Case II. 

Among other advantages of this method of treatment may 
be mentioned the infrequency of the dressings, the absence of 
odor, and the fact that one is able from day to day to note 
the amount and character of the discharge. Patients may be 
allowed to go about without interrupting the process of aspira- 
tion. 

When the discharge has fallen below ten cubic centi- 
metres in twent3'--four hours, the use of the tube may be 
discontinued, and in subacute or chronic cases where oblitera- 
tion of the cavity has been comparatively slow, bismuth paste 
may be used with advantage. 

In all cases of empyema the importance of fresh air and 
forced feeding should be emphasized. Even in cases where 
drainage is established early, and where rapid obliteration of 
the cavity occurs, there may be complete absence of healing 
for several days. 


ILLUSTRATIVE CASES. 

Case I. — Subacute empyema. ]., aged sixty-eight years, had 
a chill November 10, 1910, followed by symptoms of pneumonia 
at the right base. On the ninth day the temperature was loo'’- 
102.2°. On the seventeenth day it reached 103° ; on the nine- 
teenth day, 103.2°; and by the twenty-fifth day it had assumed a 
septic t3’'pe, oscillating between 98.2° and 102.2°. On the thirty- 
first day an exploratory puncture was negative. The temperature 
was 98.3°-ioo°. On the thirty-sixth day, December 17, a second 
puncture yielded pus. The patient was admitted to the liospital, 
and thoracotomy was performed on the same day. A large quan- 
tity of feetid pus was evacuated. Cultures showed a pure grov. Ih 
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of pneumoccocus. From December 17 until January 4 the pus- 
soaked dressings were changed twice daily. On the latter date 
when by the courtesy of Dr. J. Alex. Hutchison the case was 
transferred to my care, the discharge was still profuse, greenish 
yellow, and contained large clots like nummular sputum. There 
was no evidence of repair in the thoracotomy wound. Tidal air 
was demonstrated. The cavity measured 16 cm. vertically, 12 cm, 
transversely, and 6 cm. anteroposteriorly, January 4, a negative 
tension dressing was applied, and at the end of 24 hours there 
was a marked change in the character of the discharge. During 
the following 27 days there were seven dressings. For further 
particulars one should consult the accompanying pus chart. 


EMPYEMA (SUBACUTE). 

Negative tension dressing applied January 4, 1911, 17 days after operation. 


Date. 

24 hours 
discharge c.c. 

Character of 
discharge. 

Jan. 5 

58 

Purulent 

Jan. 6 

108 

Sero-pur. 

Jan. 7 

55 

Sero-pur. 

Jan. 8 

Not est. 

.«•••««« 

Jan. 9 

36 

Sero-pur. 

Jan. 10 

34 

Sero-pur. 

Jan. II 

36 

Sero-pur. 

Jan. 12 

Not est. 

Sero-pur. 

Jan, 13 

35 

Sero-pur. 

Jan. 14 

30 

Sero-pur. 

Jan. 15 

33 

Sero-pur. 

Jan. 16 

30 

Sero-pur. 

Jan. 17 

30 

Sero-pur. 

Jan. 18 

'I3 

Sero-pur. 

Jan. 19 

13 

Sero-pur. 

Jan. 20 

15 

Sero-pur. 

Jan. 21 

15 

Sero-piu. 

Jan. 22 

14 

Sero-pur. 

Jan. 23 

14 

Sero-pur. 

Jan. 24 

10 

Serous 

Jan. 25 

10 

Serous 

Jan. 26 

8 

Serous 

Jan, 27 

10 

Serous 

Jan. 28 

8 

Serous 

Jan. 29 

8 

Serous 

Jan. 30 

7 

Serous 

Jan. 31 

7 

Serous , 

Feb. 1 

4 

Serous 

Feb. 2 
Feb. 6 

2 

Serous 




Remarks. 


Slightly foetid. 

Continuous suction. 

Intermittent exhaust. 

Intermittent exhaust; 2d dressing. ' 
Intermittent exhaust. 

Intermittent exhaust. 

Intermittent exhaust. 

Intermittent exhaust. 

Intermittent exhaust; 3d dressing. 
Intermittent exhaust. 

Intermittent e.xhaust. 

Intermittent exhaust. 

Intermittent exhaust; 4th dressing. 
Intermittent exhaust. 

Intermittent exhaust. 

Intermittent exhaust; 5th dressing. 
Intermittent exhaust. 

Intermittent exhaust. 

Intermittent exhaust. 

Intermittent exhaust; 6th dressing. 
Intermittent exhaust. 

Intermittent exhaust. 

Intermittent exhaust; 7th dressing. 
Intermittent exhaust. 

Intermittent exhaust. 

Inteimittent exhaust. 

Intermittent exhaust; 8th dressing. 
Intermittent exhaust. 

Bismuth paste No. I, 3 c.c. 

Bismuth paste No. II, 2 c.c. 

No further discharge. 
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Case ll.— Pyopneumothorax {secondary to peripheral lung 
abscess). H., a girl, aged fifteen years. Illness began April 19, 
1910, with a chill followed by symptoms of left-sided pneumonia. 
On the eighth day (April 26) the patient expectorated a large 
quantity of foetid pus, and the temperature fell from 102.3° to 
100°. On the ninth day the highest temperature was 101°. On 
the tenth day, however, the temperature rose again to 103°, and 
subsequently the cough and dyspnoea became more urgent. When 
. the patient was seen with Dr. Lafleur on the nineteendi day of the 
illness, the temperature was 103.2°, pulse 130, respirations 38. 
There was frequent cough with expectoration of purulent, blood- 
stained, foetid sputum. There was movable dulness in the axilla 
and left base. In the right lateral position the “ coin sound ” 
was heard in the anterior axillary line at the level of the fourth 
rib. The heart dulness occupied the midsternal position. Under 
local anaesthesia a rib resection and thoracotomy was performed 
at the level of the eighth rib in the midscapular line. A large 
quantity of thin, blood-stained, foetid pus was evacuated. The 
pressure mask was applied, and the deflection of the mediastinum 
was corrected, although there was no evidence of re-expansion in 
the collapsed portion of the lower lobe. Negative tension drain- 
age was established. When the pressure mask was applied, the 
pulse was 140, and the patient was quite cyanosed. With the re- 
lief of pressure upon the mediastinum and healthy lung, the 
cyanosis promptly disappeared. At each subsequent dressing 
pressure was used while the tube was being changed. The large 
cavity resulting from the pyopneumothorax was entirely obliterat- 
ed within three weeks by the compensatory gxpansion of the 
upper lobe, deflection of the mediastinum and sound lung toward 
the cavity, and upward retraction of the diaphragm. There was 
no evidence that the collapsed portion of the left lung had re- 
expanded. 

Examination ten months after operation shows the area of 
cardiac dulness to extend from a line i cm. to the left of the left 
sternal border, 9 cm. towards the left axilla, with the apex beat 
in the sixth interspace in the anterior axillary line ; that is to saj, 
the mediastinum at this point touches the lateral plane of the 
body. The resonance and breath sounds are normal^ to the 
level of the fourth rib in front, in the apex of the axilla, and 
behind to the level of the eighth rib. In the lower axilla and 
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below the eighth rib behind there is dulness and complete ab- 
sence of breath sounds, the costodiaphragmatic triangle having 
been obliterated by the upward retraction of the diaphragm. 
During deep inspiration there is retraction of the scar, which is 
evidently attached to the diaphragm. The sldagram shows the 
deflection of the mediastinum, as above described. 

Case III . — Acute empyema. T. H., a boy, aged seventeen 
years, developed left-sided pneumonia March lo, complicated on 
the fifth day by pericarditis. The temperature felT on the ninth 

EMPYEMA (ACUTE). 


Negative tension drainage. 


, Date. 

24 hours 
discharge c.c. 

Character 
of discharge. 

Remarks. 

Mch. 21 

560 

Purulent 


Mch. 22 

Not est. 

Purulent 

Intermittent exhaust; 2d dressing. 

Mch. 23 

625 

Purulent 

Intermittent exhaust; 3d dressing. . 
Intermittent exhaust. ** ■ ’ 

Mch. 24 

. 620 

Purulent 

Mch. 25 

640 

Purulent 

Intermittent exhaust; 4th dressing. 

Mch. 26 

360 

Sero-pur. 

Intermittent exhaust. 

Mch. 27 

250 

Sero-pur. 

Intermittent exhaust. 

Mch. 28 ! 

230 

Sero-pur. 

Intermittent exhaust, 

Mch. 29 

478 

Sero-hemor- 

rhagic 

Continuous suction. 

Mch. 30 

165 

Serous 

Intermittent exhaust: 5th dressing. 

Mch. 31 

60 

Serous 

Intermittent exhaust. 

Apr. I 

65 

Serous 

Intermittent exhaust. 

Apr. 2 

55 

Serous 

Intermittent exhaust; 6th dressing. 
(Ca-vity obliterated.) 

Apr. 3 

20 

Serous 

Intermittent exhaust. 

Apr. 4 

15 

1 

Serous 

Tube removed. 


day by slow crisis to 99.2°. On the eleventh day there was a 
slight febrile reaction, the temperature rising to 99-6°, followed 
by profuse sweating, subnormal temperature,- and severe toxic 
symptoms, of which delirium was the most prominent. A friction 
rub had made its appearance in the lower right axilla. Aspira- 
tion of the left thorax withdrew 2400 c.c. of thin pus. On the 
following day, March 21, the patient was seen by me at the request 
of Dr. G. G. Campbell, and, under local anaesthesia, resection of a 
portion of the sixth rib in the left posterior axillary line was 
performed ; 540 c.c. of pus were evacuated. The cavity extended 
beyond the range of digital exploration. An air-tight negative 
tension dressing was applied without the occurrence of pneu- 
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mothorax. Apart from symptoms of bronchopneumonia in the 
right axillary zone, the patient made an uneventful recovery. On 
the twelfth day after operation the cavity was found to be 
entirely obliterated, although negative tension was maintained 
for two days longer with a short tube, to insure the complete 
obliteration of the drainage tract. 
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A STUDY OF CARCINOMA MASTITOIDES.- 
By EDWARD A. SCHUMANN, M.D., 

OF PHILADELPHIA, PA. 

In examining the very extensive literature of mammary 
carcinoma, there is occasionally noted a rare and peculiar 
variety of this neoplasm, designated by various authorities as 
“ mastitis carcinosa,” “ inflamed cancer,” “ acute brawny 
cancer,” and other terms. A close analysis of these scattered 
cases has shown that the tumor described is tlie same in all 
of the reports, and that the general characteristics of this 
growth are, that it is a very rapid, fulminating variety of 
breast cancer, which by setting up violent irritation, produces 
a round-cell infiltration closely simulating a primary mastitis. 
It is to this group or variety that the writer has applied the 
term carcinoma mastitoides. 

The condition appears to have been first described by Volk- 
mann ^ in 1875, and was styled by him mastitis carcinosa. 
The other later writers have in general dismissed the subject 
without detail, calling such tumors inflamed or acute cancer. 
W. R. Williams ^ describes a rare form of cancer, in which 
the whole of one or both breasts may be simultaneously in- 
volved. It arises suddenly, progresses rapidly, and is often 
accompanied by inflammatory phenomena. No special tumor 
is formed, but the whole breast becomes enlarged and hard, 
the skin reddened, oedematous, and adherent, and the subcu- 
taneous veins unduly visible. The adjacent lymph-glands are 
usually soon invaded, and there is general dissemination of 
the disease, with death from acute toxaemia, its total duration 
seldom exceeding a few months. Most cases, but not all, arise 
in connection with pregnancy and lactation. 

The disease usually affects women in tlie first half of life, 
and is most frequently associated with late pregnancy or lacta- 

*Read before the Philadelphia Academy of Surgerj-, Mardi 6, ipn. 
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tion. It spreads with marked rapidity, gives rise to profound 
toxaemia and early metastasis, death appearing in less than a 
year from the onset in most of the reported cases. 

The growth usually manifests itself as a general, painful, 
and rapid enlargement of the entire breast, without the pres- 
ence of any previously noted mass or area of induration. The 
gland becomes reddened, hot, oedematous, and may present 
a sense of fluctuation. Appearing, as it most frequently does, 
shortly after parturition, the similarity to acute mastitis is 
marked, and many patients have been persistently treated on 
this basis. The skin shortly becomes infiltrated and brawny, 
and small areas of necrosis may appear. The nipple may or 
may not be retracted, and the axillary and supraclavicular 
glands are early enlarged in the majority of instances. The 
skin of the thorax immediately surrounding the breast may 
become indurated and reddened; tliere is usually some eleva- 
tion of temperature, and locally the part is hot. A point of 
interest is, that though small abscesses are occasionally noted, 
in no case did tlie breast tissue brealc down en masse. Cach- 
exia is profound and metastasis rapid, death transpiring from 
toxaemia. 

Diagnosis . — The differentiation of this form of carcinoma 
from an acute purulent mastitis presents the greatest difficulty, 
and in many cases can only be definitely determined by the 
microscopic examination of an excised portion of tissue. In 
general it may be said, that temperature is not so high in 
carcinoma mastitoides as in mastitis; the skin is usually more 
brawny and adherent to the imderlying tissues, while the early 
enlargement of the adjacent lymph chain is of no diagnostic 
value as it may readily appear in both diseases. 

On incising such a tumor, there will be found a fairly 
firm tissue, which may or may not present small abscess 
cavities. The substance of the growth is usually firm and 
fibrous, of a purplish red color, and frequently exhibits small, 
Isolated areas of hemorrhage. There are usually scattered 
throughout tiie gland small necrotic spots, sometimes abscesses 
of considerable size. The contiguous skin is markedly indu- 
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rated and oedematous, the induration extending, in the writer’s 
case, beyond the middle line anteriorly and to the postaxillary 
line posteriorly. 

Prognosis . — ^The prognosis is uniformly bad, this being 
one of the most rapidly fatal of all malignant growths. Bill- 
roth® reports a case in which death from toxaemia occurred 
within six .weeks from the discovery of the tumors. 

Treatment . — ^This should, of course, be radical extirpa- ’ 
tion of the breast and l)miph-glands, immediately upon the 
diagnosis being made. In view of the relatively large num- 
ber of these cases, it would seem wise to excise for microscopic 
examination a small portion of the breast in all doubtful cases 
of acute mastitis which do not yield promptly to antiphlogistic 
treatment. In the writer’s case, the patient had been treated 
expectantly for three months with a diagnosis of mastitis. 
The case in detail was as follows: 

M. L., thirty-three, married, was referred to me by Dr. R. 
D. Rhein, Aug. 27, 1910. The family history was irrelevant, 
and she had previously been a strong, healthy young woman. 
Five months before, she had been easily delivered of a normal, 
full-term child. One week after delivery she noticed a " lump ” 
in the left breast, which was treated by the usual rubbings with 
oils, etc., but steadily increased in size and became hot, tender, 
reddened, and painful. At this time she had some fever, and 
the breast was incised without result. She had been seen by 
several physicians, all of whom confirmed the diagnosis, until 
she visited Dr. Rhein, who suspected some malignant change. 

On examination the patient was found to be a well-nourished 
young woman, the mucous membranes somewhat pale, chest 
negative, temperature normal. The right breast was lactating, 
the abdomen was negative. 

The left breast was enlarged to the size of a large grape 
fruit, was brawny in consistency, purplish red in color. The 
nipple was somewhat retracted, the skin of the " pig sldn ” type ; 
the axillary glands appreciably enlarged, and the entire left side 
of the chest wall indurated and brawny. On palpation there Avas 
noticed considerable local heat and a distinct sense of fiuctuation 
deep in the body of the gland. Interstitial mastitis with a deep, 
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small abscess was diagnosed, and under light anaesthesia deep 
radial incisions were made, to the pectoral muscles. The breast 
tissue was found to be firm and tense, of a reddish gray color, 
with a few scattered, localized hemorrhagic areas, and several 
small abscesses. After a few days, the tissue began to break 
down en masse, with a profuse discharge of thick, foul pus. Ati 
the expiration of ten days it was found that, though the degenera- 
tive process had largely ceased, the breast was, if anything, 
larger than before and still tense. Accordingly, radical excision 
was decided upon and performed at the Gynecean Hospital in the 
presence of several surgeons of prominence, none of whom cared 
to offer a definite opinion as to the nature of the growth. The 
enlarged axillary glands were removed together with the breast 
and the pectoral muscles. 

Owing to the induration of the surrounding integument, 
there was a marked defect in the wound which required skin 
grafting. The incision healed slowly, and within a week many 
dark brown, shot-like nodules appeared along the line of the 
scar. These nodules broke down into shallow ulcers, which 
healed and were in turn followed by more hard nodules. In 
November, six weeks following the operation, the patient began 
to complain of headache, pains in the chest, and a mass in the 
right breast. She lost considerable flesh, and developed the 
complexion and weakness of profound cachexia. December i, 
the right breast was excised, the mass in its outer lower quad- 
rant having grown to the size of an orange and being somewhat 
tender on palpation. This breast was unfortunately destroyed 
by a misunderstanding of the nurse. The wound healed at once 
and gave no further trouble. December 15 the woman had 
grown much weaker and suddenly developed very rapid breath- 
ing with a left sided pleurisy. About 500 c.c. of clear serous fluid 
was withdrawn from the left pleural cavity, with some relief. 
Within a few days she developed a basal meningitis and died 
in coma December 20, just eight months after the first Icnowledge 
of any disease of the breast. Autopsy was refused. 

Pathological Examination . — ^The specimen consists of the left 
mammary gland. The organ is hemispherical in shape, measures 12x12 
cm., with a maximum thickness of 6 cm., is hard and indurated, and 
in situ was seated upon a zone of indurated subcutaneous coimective 
tissue, extending from the sternum to the midaxillary line. 



Fig. I 



The diffuse nature of tbe 
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badly infected, discharging pus freely and covered with sluggish 

granulations. _ , , 1. uu 

Our first efforts were directed to building up the boy s health 

and strength by general hygienic, dietetic, and tonic measures, 
and to get rid of as much of the infection as possible. All the 
milk and eggs he could take, raw beef juice, 12 oz. a day, plenty 
of fresh air, nux, quinine, and iron were the general measures 
used. Moist weak bichloride of mercury dressings were applied 
locally and changed daily. Under this treatment, he gamed con- 
siderably in weight and strength, the hemoglobin percentage 
rose, and the granulating surface became cleaner. 

Deeming him too weak to stand autogenous grafting, gra 
were taken from others. Seventeen attempts of this km were 
made, the grafts being taken from fifteen different “^mduak. 
In every case the grafts did well at first and remaine 
Ingly good condition for about three weeks, when m the cou 
of a few days they would disappear, leaving no ^“th 

Thiersch and Wolf-Krause grafts were employed w g 7 

“Tfa iffres'rt. under local --thesk. long, tops 

were cut wherever possible and turne m o ® 
being left attached to normal skin by a ^ 

procedure proved endrely Halt" 

covered in the areas between the flap . P , ooerations, 

times; two flaps on was limited and 

Of necessity the application of this n’eth 
we now turned to small autogenous Thiersch gr ^ 

technic employed was as follows: Over ^ trimmed 

lating area, the granulations were chloride solu- 

down. Gauze moistened in i to 400 controlled hemor- 

tion was laid over the areas so treate . grafts were 
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MODIFIED AUTOGENOUS GRAFTING AND TURN- 
ING SKIN FLAPS TO' COVER GRANULATING 

SURFACES. 

REPORT OF EXTENSIVE BURN PRESENTING UNUSUAL FEATURES, 

BY MARTIN B. TINKER, M.D., 

AND 

HOWARD L. PRINCE, M.D., 

OF ITHACA, N, Y. 

The case reported below, while probably not unique, pre- 
sented many uncommon features. The methods employed are 
also not strictly original, but differ considerably from the 
usual methods employed in such cases. The case is not the 
only one which has been treated by the methods described. 
It has been selected from 35 cases which have been under 
treatment for similar conditions during the past seven years, 
because it illustrates especially well the value of the modifi- 
cations of usual methods described. 

The patient, H. E., aged twelve years, threw gasoline on a 
bonfire in August, 1909. His clothing caught fire and he was 
badly burned over the areas marked in the photograph. With 
the exception of scattered spots on the buttocks and arms, the 
burns were of the second and third degree. In a hospital near 
his home, some weeks after the injury, large Thiersch grafts 
were taken from both thighs of the patient. These grafts failed 
to take, and he was left with large suppurating areas on the 
thighs in addition to the burned surfaces. At the same hospital, 
a like attempt was made with grafts taken from his father with 
the same result. The first of January, he was brought to the 
Ithaca City Hospital. At that time his condition seemed hope- 
less. He was very thin and anaemic ; appetite and digestion poor; 
temperature ranging above normal; so weak that he had been 
confined to bed for over three months. The 
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to the raw surfaces rendered dry by the adrenalin chloride solu- 
tion. They were dressed with gauze wrung out of saline solu- 
tion, over which was placed oiled silk. Because of the large 
amount of discharge from the granulating area, the gauze was 
moistened every four to six hours and changed every twenty- 
four hours. Later on when a rather severe infection with Bacillus 
pyocyaneus occurred, the gauze was moistened with a i : 10,000 
bichloride without perceptibly influencing the grafts or the infec- 
tion. Careful and thorough cleansing of the skin about the 
granulating surface seemed to be the most efficient means of 
controlling the infection, and its influence varied directly with 
the conscientiousness of the individual doing the cleansing. 

The modified Thiersch grafts managed in this way were uni- 
formly successful and the patient left the hospital entirely healed 
on December 24, 1910. 

In April, 1911, we decided to try to approximate the extent of 
the area originally uncovered by skin. Of necessity it was an 
approximation. The area of the scar is considerably less than 
that of the original denuded area. Spaces between the flaps 
turned in, which were at that time 2 to inches wide, are now 
from to ^ of an inch wide. Any one with much experience 
in bum cases realizes the extent to which contraction takes place. 

The scarred areas were divided into approximate parallelo- 
grams and triangles and the surfaces estimated in that way. The 
■figures thus obtained were 3075 square centimetres (about 500 
square inches). 

The total skin area of the human body is variously estimated. 
Vacher gives 10,500 to 15,000 sq. cm.; Wilmart, 16,400 to 18,- 
700; Lefevre, 14,500 to 15,000; Bordier, 16,717 to 19,445 for 
men 5 ft. 9 inches in height. Sappey, working with six average 
sized adult men, puts the figures at 15,000 sq. an. ; the average 
adult woman, 11,500 sq. cm. The boy in this case was twelve 
years old at the time of his accident, a little over 5 feet tall and 
weighed between 70 and 80 pounds. At the time he left the hos- 
pital in December, 1910, he weighed 98 pounds. Considering 
his size as related to that of the average adult male, it would 
seem that 9000 sq. cm. would be a high figure for his skin area. 
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A third point demonstrated to our satisfaction, in this and 
in a number of other cases is that it is unnecessary to scrape 
off the granulation tissue in preparing the surface for graft- 
ing. The granulations need be simply trimmed down a little 
with scissors curv^ed on the flat This gives very much less 
bleeding than entirely to scrape away the granulations as was 
tried on several occasions. The results were as good when 
the granulations were simply trimmed as when they were 
entirely scraped away. 

A fourth point which has been mentioned by other ob- 
servers is that the autogenous grafts do well in spite of in- 
fection. The attempts to get rid of infection in this case 
have been already mentioned. 

A fifth point that we have not seen mentioned in this con- 
nection is the use of a gauze sponge saturated with diluted 
adrenalin chloride solution applied immediately to tlje fresh- 
ened surfaces to arrest oozing. In this way a very considerable . 
amount of blood was saved. 

Sixth, we would again call attention to the fact that both 
the thin Thiersch grafts and the full thickness Wolf-Krause 
heterogeneous grafts were unsuccessful. 

Seventh, an unusual feature deserving emphasis, it seems 
to us, was the turning in of flaps to cover the raw surfaces. 
The advantages of turning in flaps were several : ( i ) It did 
not create any further raw surfaces; (2) there was much less 
loss of blood than when a surface of any considerable size 
was grafted. Both of these points were matters of great im- 
portance in the case of a boy so weakened, anaemic, and septic. 
(3) Such flaps proved certain to grow if properly used. (4) 
Ultimate results were much better than if grafts alone had 
been employed. The peninsulas of normal skin formed by 
turning in flaps give less scar-tissue contraction, for these 
strips of normal skin soon become naturally elastic and also 
have normal sensation. 

'Of great importance seems to us the use of local anaesthei- 
sia. In this case it seems highly iniprobable that the boy could 
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A NEW CONTAINER FOR STERILIZED 
OPERATING SUPPLIES. 


BY KARL CONNELL, M.D., 

OF NEW YORK. 

Instructor in Surge^ in the College of Physicians and Surgeons, Columbia University; 

Second Assisting Surgeon, Roosevelt Hospital. 

Every device that simplifies the handling of the operating 
room supplies is a step toward absolute asepsis as well as to- 
ward economy of energy. The new container here described 
is such a device, and since it is adapted to a single operation 
it has been called the “imit shell.” It consists of a large longi- 
tudinally split cylinder assembling in one receptacle the dr}’^ 
goods needed for one operation, easily packed, and effectively 
sterilized and stored. It is simple, Convenient, and time saving 
in the operating room. 

The day of the many small package system in hospital 
practice passed when it became possible to sterilize large 
bundles by vacuum exhaustion and steam under pressure. 
This advance simplified the technic. Preparing and opening a 
few cloth- or paper-covered bundles was found quicker and 
safer than handling many. 

The next step in advance was the use of a large drum- 
shaped metallic container. This drum was more economical 
of space in the sterilizer, less exposed to contamination during 
storage, and more readily accessible to the clean operating 
room attendant than any package hitherto devised. The best 
types were of copper, with holes in the side which were open 
during sterilization and closed immediately thereafter by a 
sliding band. These were designed to stand on a skeleton 
frame in the operating room with an arm to engage the lid 
and open the same when desired, by a foot pedal. Usually a 
full operating room equipment was contained in three or four 
drums. Into these the nurse plunged for supplies with sterile 
8s* 



^ 5 , 

3 5 -g- 

PS g 

^ ^ 3 

3 w 
c sr. 
§*o 


g-> 

p ?*• 


2 .S 


p* 

o 



■' * N / ’XT rj'' f vi- 

‘ • ' *. **v <«■_ V» ^ *' . V*» ' 

' : • 'iw * , •“ - • . 

^ ‘ v' s *. 




p* 

M <0 

w 

p*o 

9 ? 

o g* 

3 2 . 

p 
o o 
•-nC. 

I-* 

S'! 




p o 

*0 

So 
p {1 
•-t s 

*< UJ 

Oq — 

•n 3 

S< 

< p 






o'M 

E.^ 

"2 

II 




P ‘3 

P Ui 

« o 


p 

o p* 






• ^ ^'-' 


r»- 


» X ■" > ' •■ ’ 

^••. *• j ■ "'■ «"r‘’ 

'■* • . j-o - .-.^ H, . , ^ - ~~ y 


,r .j> 

i 


. • ■' v. ? '-i^ ■ 4 ;' 

S' 


V'*'*'* if 


~ 1 -^ 
CfP 




. 'r c 

4 ^ ' -V*' ■•*''. • ^,{/' 

/ v'.v'V 4i'--’.--4? 

/»«,•.'.• r.-_r, <« 


' '' !o' 


. '«? ' ■'■* 


, fj, - V *•; ^ o' 

.•V* -*y 4 {'*# 


Fig. 2 /I 



KARL CONNELL. 



856 

and drainage tubes, rubber goods, etc., as experience dictates 
sufficient for any extensive operation— in fact, everything 
except dishes, instruments, suture material, and surgeon’s at- 
tire. The routine of packing is indicated by written schedule, 
so as to properly apportion the amount of contents and to 
place them where they can be found conveniently. The goods 
of each half are enveloped in a thin muslin cover, which can 
be thrown back to drape the edge of the opened shell, are cov- 
ered by a towel, and are held in place by a detachable wire 
mesh cover. 

The shell is then partly closed and so clasped as to leave 
open a half-inch slit, and is subjected to the usual sterilization 
(Fig. 2). Steam penetration is very effectual, since an entire 
slit is open instead of a few small holes as in a drum, and the 
steam has direct access to the deep interior of the package. 
The exposed surface to steam and to drying in the unit shell 
is 504 square inches, against about 12 square inches in the old 
type of drum. 

Immediately after the completion of sterilization and dry- 
ing, the shell is taken out, the clasps are closed, sealing the 
contents, lock pins are inserted, and the shell is stored, for use. 

The advantages to be noted thus far are, a durable shell 
with few working parts not readily to be damaged by mis- 
handling, a strong rolling hinge, and overlapping engaging 
joint ensuring accurate closure, also effective exposure to 
steaming and drying in the sterilizer, and a dust proof and 
locked closure of the single joint of the container during 
storage; 

When to be used, the shell is placed on a stffiid by a noh- 
sterile attendant, and opened flat, making a table 18 inches by 
28 inches (Fig. 3). The two wire meshes are removed by 
a sterile attendant, the muslin covering thrown back, draping 
the sides of the fable and exposing the towel covered con- 
tents, accessibly arranged. This entire procedure consumes 
only thirty seconds, and in addition to being a great economy 
of time. and energy, eliminates possible oversight' in laying out 
necessary supplies and the danger of contact-infection which 
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attends the opening of each package in the multiple package 
system. The most skilled nurse need not be assigned to hand- 
ling supplies, as is the case with the present drum method, 
for none of the excess contents will be used on the next case 
and the goods are well protected against extraneous contact- 
infection. 

Much waste motion of the drum system is saved by the 
use of the hand instead of the forceps, and by elimination of 
the pedal and machinery. This saving totals in the shell sys- 
tem five seconds on the average for each article secured, as 
over the drum method under like conditions. The goods are 
also accessible over a wider area, 504 square inches in the 
open shell against 308 inches in two opened drums of the same 
total capacity, thus rendering the individual objects more 
readily found in the shell system. 

At the completion of the surgical operation the shell is 
closed and removed from the operating room and a fresh shell 
placed for the next operation. The used shell can be removed 
and a new clean equipment of goods opened and accessibly ar- 
ranged for the next operation in less than one minute. 

After removal from the operating room, the shell may be 
replenished from stock within a few minutes and is ready to 
be sterilized for future use. 

While the capacity of the container is limited, the apparent 
inelasticity of the contents is minimized by experience in pack- 
ing. An excess of those goods which may meet an unusual 
demand is packed as a routine. Nor does this excess mean 
any waste in material or in labor, for it remains in the shell 
and is merely added to in repacking. Rubber drainage tubes 
and such perishable goods are^ renewed when deteriorated, or 
about evtrry tenth sterilization, providing they have lain un- 
used so long. The remaining cotton goods are moved toward 
the top in repacking, so as to become browned by many rester- 
ilizations. Occasionally, however, goods will run short in 
some extensive operation and a new unit must be opened. 
This IS as quickly done as opening a small package. Minor 
operations may be handled by packing each half of certain 
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shells as a separate unit, opening one side as required for each 
operation. 

The advantage from a stand-point of asepsis of a fresh 
unit for each case is so apparent as to need no comment. 

In conclusion the “unit shell" offers a mechanically strong, 
dust-proof container, more effectively exposed to steam and 
to drying than any metallic container hitherto devised. It is 
capacious, simple, and safe in handling, is time-saving in pre- 
paring for and during an operation, and ensures in the sim- 
plest and speediest manner a clean, new equipment for each 
succeeding case in the stress of a busy clinic. 



TRANSACTIONS 

OF THE 

NEW YORK SURGICAL SOCIETY. 


Stated Meeting, Held at the Hospital for Ruptured and 
Crippled, October ii, ipii. 

The President, Dr. Charles L. Gibson, in the Chair. 


FRACTURE OF THE NECK OF THE FEMUR TREATED BY 
THE ABDUCTION METHOD. 

Dr. Royal Whitman presented several patients who had 
been treated by the abduction method for fracture of the neck 
of the femur. The cases illustrated the two types of fracture 
of early life: first, at the epiphyseal junction, which was most 
common during adolescence in weak and over- weighted subjects. 
The injury was often slight, and as the process of separation was 
frequently gradual, the patients, usually, were not brought for 
treatment until months later, then for supposed disease. 

In recent cases the displacement might be reduced by abduc- 
tion and inward rotation, but if the fragments were adherent, 
an open operation was required in order that they might be 
separated and replaced in normal position. 

In the second class of cases the fracture was similar to that 
in the adult, and was caused by direct violence. In all of the 
cases a functional cure had been obtained. 

Dr. Whitman also presented a woman, seventy-four years of 
who had been treated by the abduction method for intra- 
capsular fracture. The bone had united without appreciable 
deformity, as demonstrated by an X-ray picture.^ The patient 
was able to walk with ease, although a slight limp persisted. 
This type of fracture directly involved the joint in the injury, 
as_ ^®11 as in the process of. repair, and although perfect function 
might be restored in favorable cases, it could hardly be expected 
m aged subjects. 

Whitman said the abduction method was a means of 
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applying surgical principles, namely, reduction of deformity and 

fixation of the fragments — ^principles that had ^heretofore been 

disregarded in the treatment of this type’ of fracture. 

» 

THE OPERATIVE TREATMENT OF PARALYTIC CALCANEUS. 

Dr. Whitman showed a number of cases illustrating this 
condition. In deformity of this type, in which the resistance 
was lost by paralysis of the calf muscle, the foot atrophied, the 
gait was insecure, and the distortion was progressive. 

The design of the treatment was to substitute the stability 
of bony contact for muscular tension. The astragalus, the centre 
of anteroposterior and lateral distortion, was removed through 
an external incision. Tlie foot was then displaced backward so 
that the tibia was brought into direct contact with the navicular. 
If the peronei muscles were active, they were transplanted into 
the tendo Achillis. Cavus was then reduced, lateral deformity 
was prevented by the malleoli which clasped the foot at its base, 
dorsal flexion was prevented by contact of the tarsus and the 
tibia, and a useful foot, which would support weight without the 
aid of apparatus, was assured. 

This same procedure, Dr. Whitman said, was of service in 
cases of complete paralysis, the so-called dangle foot, and might 
be substituted with advantage for arthrodesis. One case of this 
kind was shown, the operation having been performed on both 
feet. The patient walked well without support, and there had 
been a very appreciable restoration of muscular power, which 
had before been latent. 

ARTHROPLASTY FOR BONY ANKYLOSIS. 

Dr. Whitman showed three of .these cases. The first patient 
was a woman suffering from chronic polyarthritis of the atrophic 
type. The left elbow , was exposed by a posterior cross incision, 
and the upper half of the olecranon was removed. The lower 
extremity of the humerus was removed in a curved line, with the 
convexity uppermost; the remainder of the olecranon was then 
hollowed out to a thin shell of cortical substance, and the head of 
the radius was cut away, leaving a wide interval between the op- 
posing surfaces, over which fascia was sewn. The triceps tendon 
was then stitched with silk to the upper end of the olecranon. 

A similar operation to this was performed on the second 
patient, a boy nine years of age, for ankylosis following scarlet 
fever. Both operations had been done within a few weeks, and 
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passive movement was to be deferred until a sufficient time had 
elapsed to permit repair of the denuded surfaces. It was thought 
that the wide interval between the bones would effectually pre- 
vent union. 

The third case was one of ankylosis of the wrist with flexion 
deformity following infectious arthritis. In this instance a sec- 
tion representing the first row of carpal bones was removed, and 
the deformity corrected. This operation was done two weeks ago. 

EPIPHYSEAL FRACTURE AT THE UPPER EXTREMITY OF 

THE HUMERUS. 

Dr. Whitman showed this case to illustrate a perfect func- 
tional cure of epiphyseal fracture and displacement of the upper 
extremity of the humerus. The patient was a boy, eighteen 
years old, who had been treated six years before. Tlie treat- 
ment was an adaptation of the abduction method used so suc- 
cessfully for fracture at the hip-joint, the principle being to 
adjust the long fragment to the small and uncontrollable frag- 
ment. The displacement was first reduced by abduction and rota- 
tion of the humerus. The fragments were then held in apposi- 
tion by fixing the arm in abduction, with sufficient forward 
inclination, by a shoulder plaster spica, either in right angular 
abduction or by elevating the arm to a nearly perpendicular 
attitude. The method was also of service in the treatment of 
other fractures in the vicinity of the joint. 

THE SHOULDER PLASTER SPICA. 

This was illustrated by a patient who had been treated by 
open operation for fracture at the elbow. It was very serviceable 
whenever it was necessary to hold the arm in an extended posi- 
tion because of lateral deformity at the elbow'. The entire limb, 
to the extremity of the fingers, w'as inclosed in the plaster band- 
age, which included the shoulder and the thorax, holding the 
limb in an elevated position and thus preventing the congestion 
and oedema that the extended attitude induced when the arm was 
dependent. 

THE TREATMENT OF DISEASE OF THE HHMOJNT RV 

ARTHRODESIS. 

The patient was a woman who was admitted to the 
for deformity and pain, which had persisted for more thri.n a 
year. Her symptoms were caused, apparently, by an infectious 
arthritis. She had been previously treated for sciatica. 
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The joint was opened through an anterior incision and the 
upper third of the head of the femur was removed, together \vith 
a section of the upper part of the acetabulum, after the method 
suggested by Dr. Albee. The limb was then fixed in extension 
and abduction. According to Albee’s diagram, the denuded sur- 
faces were brought together by abduction, but if the joint was, 
as in this class of cases, fairly normal, no such contact was pos- 
sible, and as in this instance, the interval must be filled by new 
bone formation to assure ankylosis. 

BACKWARD DISLOCATION AT ELBOW. 

This patient, a boy nine years old, had been treated for 
several weeks before admission to the hospital for supposed frac- 
ture. The joint was opened by a posterior incision and the dis- 
location was reduced. The operation was done three weeks ago, 
and perfect function was expected. 

EXTREME TALIPES EQUINO VARUS. 

The patient, a boy, nineteen years of age, came under Dr. 
Whitman’s observation six months ago for a deformity which 
had been caused in early childhood by a cut with an axe which 
had severed the dorsal flexors of the foot. 

At the first operation, the varus had been overcome by 
wrenching, and the contraction of the toes by tenotomy of the 
flexor tendons. Three months later, the equinus was overcome 
by force and by division of the tendo Achillis. The correction 
had been aided by constant use of the foot, which had been fixed 
in plaster during the treatment, and the patient had lost but two 
days’ work in the interval. He now wore an ordinary shoe and 
walked without a limp. The long disused muscles were rapidly 
recovering functional ability. 

A METHOD OF CORRECTING FIXED SCOLIOSIS. 

A number of patients were shown by Dr. Whitman to illus- 
trate this method, which was devised by Dr. E. G. Abbott, of 
Portland, Me. In the treatment of other deformities it was 
generally recognized that correction and over-correction was the 
first essential, after which the improved position might be re- 
tained by increasing the muscular strength and control. 

In this deformity the attempt had usually been made to train 
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the muscles with the aim of correcting or lessening the distor- 
tion, or to apply braces to prevent an increase of the deformity 
already present. Correction, forcible or otherwise, had been 
attempted while the spine was extended or even hyperextended. 
The essential difference of the Abbott method was to flex the 
spine in order to remove all tension before attempting to cor- 
rect the lateral deformity and the rotation incidental to it 

The patient was placed upon the back in a narrow ham- 
mock in a rectangular frame of gas pipe, provided with an 
adjustable extension, for increasing the forward flexion of the 
body. The trunk was then drawn laterally and twisted in the 
reverse direction of tne curvature, and a plaster support was 
applied. Later, a large opening was made over the flattened 
side of the chest to permit expansion under the influence of 
forced inspiration. The treatment was repeated at intervals, 
until, if possible, over-correction was attained. 

The immediate results in the cases under treatment encour- 
aged the hope that this was a practicable method of overcoming 
deformity in this intractable class of cases. 

FRACTURE OF THE HIP TREATED BY THE ABDUCTION 

METHOD. 

Dr John B. Wal-ker presented a woman, twenty-six years 
old, who slipped and fell, fracturing the neck of the femur.. On 
the following day a long side splint was applied without exten- 
sion. With this she was confined in bed for twelve weeks. She 
left the hospital on crutches and was obliged to continue their 
use during the following eighteen months, for no union was 
present. Two years after the original accident she entered Belle- 
vue Hospital. When standing with the aid of crutches the left 
lower extremity hung apparently helpless; the glutei and other 
muscles of this thigh were moderately atrophied. Measurements 
showed 6 cm. shortening, confirmed by a radiograph, which 
showed the great trochanter to be displaced far upward. 

Treatment was at once begun by applying a Buck’s extension 
with fifteen pounds weight in order to reduce the shortening if 
possible. The weights were very gradually increased up to forty- 
five pounds. At the end of six weeks the continuous traction 
had diminished the shortening to 3 cm. An operation was now 
performed to bring the separated fragments together and secure 
them in apposition. 
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An incision beginning 2 cm. below the left anterior superior 
spine was extended downward and backward to the posterior 
margin of the trochanter and then vertically down the thigh, the 
soft tissues were divided, the capsule' exposed and divided, expos- 
ing the fracture which had occurred, roughly, transversely 
through the femoral neck, the proximal fragment consisting of 
the upper third of the femoral head. Considerable callus was 
removed, and the fractured surfaces were freshened by the 
rongeur. By traction and abduction the freshened fragments 
were brought together with great difficulty. 

A steel drill was passed through the great trochanter, the 
neck, the head, and into the wall of the acetabulum, thus spiking 
the fragments firmly together. The wound was closed with a 
small rubber tissue drain. A plaster spica was applied from the 
lower border of the ribs to the toes. 

The wound healed uneventfully; the patient was confined to 
bed for eight weeks. Four weeks later a Thomas hip splint was 
applied and she went about on crutches, discontinuing the splint 
at the end of one year. Five months after the operation, the 
drill, which was loose, was easily removed by small forceps. 

Two years after the operation there is some motion at the hip. 
Less than 2 cm. of shortening exists. She walks without a cane, 
is free from pain, and is supporting herself by doing regular work. 

THE OPERATIVE TREATMENT OF THE DEFORMITY OF 

POTT’S DISEASE. 

Dr. Royal Whitman read a paper with the above title, 
for which see page 841. 
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Brooklyn, N. Y. 

R.emittances for Subscriptions and Advertising and all 
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Annals of Surgery, 
227-231 South Sixth Street, 
Philadelphia. 
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During the past several years the parathyroids have been 
studied by various methods, and, although our definite knowl- 
edge of their physiologic function and pathologic importance 
is limited, to-day we are justified in saying that these little 
glands are concerned in the metabolism of the body, and, 
consequently, that disturbances of them are of serious interest 
to both the internist and the surgeon. But, what seems to 
be the natural course in matters medical, the parathyroids, 
once recognized, became the object of numerous hypotlieses. 
Theories have been advanced and diseases attributed to these 
structures without having the support of scientific investiga- 
tion. Erroneous deductions have been made from defective 
experimentation, histologic conditions overlooked, and the 
findings misinterpreted. Illogical conclusions have been based 
on the administration of therapeutic agents, as, for example, 
the failure of parathyroid extract to control the attacks of 
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The skin is of the “pig. skin” variety, of a deep purplish red color, 
brawny, and thickened. The nipple is retracted and fixed; the areola 
deeply pigmented and corrugated. Three somewhat broken-down incisions 
extend from the nipple to the pectoral muscle. 

On section, the central portion of the gland is filled witli a yellowish 
necrotic slough. Underlying this is a dense, pink fibrous area, extending 
throughout the entire depth of the breast. It exudes no juice on 
section. Areas of fat and small abscess cavities are scattered through- 
out the tissue. The fascia covering the pectoralis major muscle is 
much thickened and indurated. 

Microscopically, the growth is a somewhat complex one. It has 
in main the characteristics of a medullary carcinoma, growing with a 
small amount of connective-tissue stroma, and interspersed with groups 
of closely packed cell nests of the scirrhus type. In still other areas 
the field is typical of the carcinoma simplex. The whole picture cor- 
responds closely with that of the latter neoplasm, as described by 
Rodman.^ The groups of cells vary greatly in their arrangement, from 
the dense, almost opaque nest to the long tubule or papillary outgrowth 
lined with the carcinomatous elements. The important feature of this 
tumor, however, is the secondary inflammatory reaction evidently set 
up by its presence. Wherever there is any considerable group of 
the cancer cells, it is surrounded by dense round-cell infiltration, in- 
terspersed with areas of connective-tissue hyperplasia amounting in some 
fields almost to fibroma. The round cells are mostly of the b'mphoid 
type, and everywhere invade the carcinoma, surrounding isolated cells 
and separating the various nests from one another by dense masses of 
cells, granular debris, and broken-doAvn tissue with necrosis. Many 
small abscesses are scattered throughout the tumor. 

Fox ® in speaking of this specimen lays stress on the fact 
that the connective tissue is forming but is not at the stage 
where it could be classified as fibro-adenocarcinoma. He con- 
siders the round-cell infiltration secondary and invading the 
cancer tissue, there being well-marked cell division in the 
round-cell infiltrate while the cancer cells themselves show no 
evidence of mitosis. This point is further obsen''ed by Gross® 
q.v. In a study of the reported cases, this invasion of car- 
cinoma by a round-cell infiltrate, which from its formation 
appears to have been produced as a result of some action of 
the cancer cells, is universally noted. 

Dr. Joseph McFarland ^ has very kindly loaned die writer 
two specimens from his collection which are evidently of the 
variety in question. One of them, a- student’s slide from one 
of the German clinics, has no history attached, but the section 
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shows plainly a scirrhus carcinoma growing in well-defined 
nests, which are separated by thin connective-tissue trabecu- 
lae. Growing in and around the cells is a well-marked round- 
cell infiltration, which in other fields has entirely replaced 
the normal breast tissue. This is shown somewhat diagram- 
matically in Fig. 3 B. The second section (Fig. 3 is from 
Rodman’s case, q.v. Here there is a jnedullary carcinoma, 
growing without stroma and surrounded and invaded by a 
dense collection of polymorphonuclear leucocytes. The car- 
cinoma cells are crowded with leucocytes and granular debris. 

In the analysis of this special variety of carcinoma, two 
features are of paramount interest — the pathogenesis and the 
diagnosis. 

It has been seen that morphologically carcinoma mastitoides 
does not differ from certain forms of carcinoma simplex, and 
that the marked difference which does exist is due entirely to 
the interaction of the carcinoma and the profound inflam- 
matory reaction produced by it. It follows, then, that this 
L excessive reaction of these especial cancer cells upon the sur- 
I rounding tissues — a reaction sufficiently marked to engender 
^a general, diffuse, round-cell infiltrate and connective-tissue 
hyperplasia so profound as to frequently eventuate in break- 
down and abscess fonnation — ^must be based either upon some 
peculiar toxin formed by the cells themselves, or upon a loca- 
lized loss of resistance to tumor invasion, existent in the breast 
itself. 

Inasmuch as these growths are almost always found in mam- 
mje either in early lactation or the last weeks of pregnancy, 
when the glands are functionally at the height .of their activity, 
-it would seem that this condition is the determining factor. 
The exact process can only be conclusively described when more 
complete knowledge of the chemistry, notably the toxin form- 
ing power of carcinoma, is attained. It seems a logical de- 
duction, however, that when the essehtial elements of the 
mammary gland are in full activity, fulfilling their excessive 
and occasional function — ^the secretion of millc — ^that they 
must be exceedingly vulnerable to the action of any foreign 
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toxin, as a result of which action the pronounced inflamma- 
tory response is a direct sequence. The diagnosis, as has been 
said, presents the greatest difficulty, and the only scientific pro- 
cedure is to excise a small portion of tissue for microscopic 
examination in all cases of supposed acute mastitis that do not 
yield to treatment which should ordinarily effect a prompt 
reduction of the inflammation. The reported cases in brief 
are as follows : 

Case I (Rodman*). — A woman of forty-five years, who noted a 
marked retraction of the nipple of the left breast. The entire breast 
then began to enlarge, the greatest enlargement being in the axillary 
quadrant, there being, however, no distinct tumor. The process was 
a diffused and not a discrete one. Three months later a diagnosis of 
mastitis was made by a prominent surgeon. The gland was vividly red 
and covered with an eczematous eruption, and, indeed, closely simulated 
mammary abscess. The axillary and supraclavicular glands were en- 
larged. The growth proved to be a medullary carcinoma with pockets 
of pus scattered throughout. Rodman adds in his discussion that many 
cases of carcinoma and sarcoma may develop in pregnant or lactating 
women, which, while of rapid growth, cannot be classified as acute 
cancer, as the inflammatory symptoms are wanting. 

Case II-III (Bloodgood*). — Two cases of medullary carcinoma, 
simulating mastitis, with abscess formation are reported. Both of these 
cases had been treated on a diagnosis of mastitis before being admitted 
to the clinic. 

Case IV (Billroth*). — A thin, pale woman aged thirty-six, the 
mother of seven children, was admitted to the hospital when near the 
full term of her eighth confinement, with both breasts larger than a 
child's head and firmly adherent to the overlying skin. The latter was 
tense, shiny, congested, and marbled by bluish veins. The breast gave 
no milk or colostrum; there were no obviously enlarged axillary glands. 
The history she gave was, that five weeks previously hardness set in 
at the periphery of both breasts, which rapidly spread, with increase of 
size. The patient died a week later, the total duration of the disease 
being six weeks. At necropsy, both mammary glands were found 
invaded by a softish, lobulated reddish growth, from which milky fluid 
exuded on section. Histological examination revealed epithelial cylinders 
and alveolar gland-like formations, such as are found in ordinary breast 
cancers, embedded in a fibrous stroma densly infiltrated with small 
round cells. Secondary nodules were disseminated in the thyroid, peri- 
cardium, etc., but not in the axillary glands. 

Case V (Sheild”). — A woman, aged fiftj’-two, was admitted to St 
George’s Hospital. Six months previously the patient struck the right 
breast, since which she noticed a swelling which steadily’ increased m 
size. She lately had much sharp pain and has lost flesh and strengt i. 
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The right breast was greatly enlarged, the nipple deeply retracted, and 
the skin marked by the old scars of numerous sinuses, for she had 
suffered from frequent abscess of the gland. The sldn generally was 
of a deep congested blue color, but over the axillary part of the swelling 
it was red and gave the appearance of inflammation. There was con- 
siderable local heat, and the axillary glands were not enlarged. The 
inner part of the right breast contained a hard mass. It was quite un- 
certain as to whether or not fluctuation existed. Mr. Peck made an 
exploratory incision, which revealed undoubted cancer. This was hemor- 
rhagic, being infiltrated with blood and breaking down superficially. 
The whole breast was thereupon removed. 

Case VI (Sheild). — A healthy looking woman of fifty. The right 
breast was generally enlarged, skin dusky and red with increase of 
local heat, nipple retracted and adherent. Exploratory incision with the 
idea that it was an abscess revealed general carcinoma. The breast 
was removed, with death following some time after from recurrence. 

Case VII (Morrant Baker “). — ^The patient was a lady of thirty- 
four who had been confined four months before, and who was still 
nursing her infant. The right breast became large, hot, tense, elastic 
and painful, and the skin over it was ruddy and cedematous, as if 
occupied by inflammatory exudation. The surgeon believed that an 
abscess was forming and had the breast poulticed, and it was not until 
Lsix months later that the real nature of the case was declared by the 
appearance of numerous cancerous nodules in the skin and the rapid 
enlargement of the axillary glands. The mistake here arose because 
^all the circumstances of the case suggested the probability that the 
breast was the seat of an abscess, and secondly, owing to the youth of 
the patient and the vascularity of the breast in that patient, th,e 
malignant growth was very active and attended with great vascular 
disturbance, leading to redness, oedema, and heat of the skin. 

Case VIII (Bryant“ reports three cases). 

A healthy looking single woman of forty-three, with acute disease 
of her right breast of two months’ duration. The whole gland was 
infiltrated and the skin over it like brawn. The nipple was depressed 
and lost in the surrounding elevation of the breast. The axillary and 
supraclavicular glands were enlarged. This patient died in less than 
three months. 

Case IX (Bryant). — A married woman of fifty-three, who had 
borne ii children, was seen June, 1857. She had an acute brawny 
infiltration of her right breast and the skin over it, with oedema of the 
right arm. She had been perfectly well until three months before, 
when she noticed a swelling in the breast, which rapidly increased and 
became complicated with pain down the right arm. When seen, the 
axillary and supraclavicular glands were much enlarged, the breast was 
like brawn, the skin over it cedematous, and evidently infiltrated with new 
elements. Death occurred in three months from toxaemia. 

Case X (Bryant). — ^A woman of forty-nine who had had six 
children presented herself with an enormously swollen, cedematous, and 
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indurated left breast of eight weeks' standing. There was severe pain 
in the part, which was worse at night, and there was at times increase 
of heat in the gland. The axillary glands were not involved. The 
integument over the breast was oedematous and pitted on pressure. In 
three months the axillary glands became involved, and skin over the 
breast became tense, reddened, and indurated. Death occurred in nine 
months, with a development of a similar growth in the right breast 
Case XI (Gross®). — A sterile, married woman of thirty-nine had a 
tumor which had acquired the volume of an egg in less than two months 
and contained an abscess as large as a filbert, filled with greenish pus. 
The abscess formed at the expense of the infiltrated connective tissue, 
the epithelial cells themselves not participating in the morbid process. 
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An epigastric hernia is that form of ventral hernia which 
is situated in the anterior abdominal wall, above the umbilicus, 
and in or near the linea alba, linea semilunaris, or in one 
of the linese transversae of the rectus. Such a hernia may be 
due to a congenital or an acquired defect in the fibrous struc- 
tures of the anterior wall of the abdomen, and is generally 
small in size and single. Exceptionally, however, they may 
be multiple and of considerable size, as in the case herein 
reported. 

These small hernias were described as long ago as 1285 
by Arnauld de Villeneuve, in France, and in 1743, Garangeot 
recognized them as a possible cause of certain obscure ab- 
dominal symptoms. 

Not imtil the latter part of the last century, however, was 
much attention paid to the lesion, for not until 1880 did 
Lucas Champonniere do the first deliberate operation for the 
cure of non-strangulated inguinal hernia, and Terrier, five 
years later, operate first for the cure of epigastric hernia. 
Terrier’s publication of his first operated case, and his later 
paper insisting upon the intimate relation between these 
hernias and various painful abdominal conditions, did much 
to call attention to the subject and place the treatment upon 
a rational basis. 

Though epigastric hernia is relatively rare, it is by no 
means uncommon, and possesses a literature which is quite 
extensive. According to the tables of Berger, based upon 

♦Read at a meeting of the New York Clinical Society, January 
28, 1910. 
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an examination of 10,000 cases of hernia found at autopsy, 
only 1 16 of these, or a httle over i per cent., were of tlie 
epigastric variety, and of these 105 were in males. This 
proportion of a little more than i per cent, may be accepted, 
perhaps, as a fair estimate of the relative frequency of the 
lesion, though the great disproportion in favor of males is not 
found in other smaller series of cases. Many of the sub- 
jects of epigastric hernia seen in the hospital come from the 
laboring classes, and lean muscular males subject to severe 
muscular strain furnish a fair quota of the cases. Sometimes, 
however, it occurs in flabby and obese women, and in 
emaciated, anaemic, and debilitated persons of both sexes. 

Causation , — Many theories of its production have been 
put forward. Witzel thinks, that given a defect in the deep 
fascia of the anterior abdominal wall, the subperitoneal areolar 
tissue may be forced through it by means of increased intra- 
abdominail pressure, and drag with it, later, perhaps, a portion 
of underlying peritoneum so as to form a hernial sac. 

Roser, on the other hand, thinks that the subperitoneal 
fat penetrates between the meshes of the linea alba, etc., and 
along the course of tlie vessels and nerves, often without the 
formation of a hernial sac; or in some cases the constant 
dragging upon this lipoma may result in sac formation and 
the appearance of a true hernia. 

Terrier, in similar fashion, divides tliese hernias into four 
groups: (i) lipoma, or simple fat protrusion; (2) lipoma, 
with a peritoneal sac; (3) true epiplocele, without lipoma; 
(4) hernia, with omental and intestinal contents. 

Heredity and the coexistence of other hernias may be of 
some etiological importance, but increased intra-abdominal 
tension, with a diminished resistance of the fibrous orifices 
in the anterior abdominal wall, plays the most important role 
in their production. Thus it may occur in tlie laborer, sub- 
ject to violent muscular strains and trauma, or it may lie 
found in the obese, with relaxed and flabby tissues and a 
chronic bronchitis. Hence the opposite types in lean muscular 
males and in fat flabby females. 
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Symptoms . — These consist in the presence of a tumor in 
the epigastrium (which may be so small as to be overlooked 
by both patient and physician, and only to be discovered by a 
careful examination of the patient in a standing position), 
and certain other abdominal symptoms which vary in different 
cases. Thus, indigestion, colic occasionally,, constipation, and 
vomiting are complained of. Vomiting after meals, worse 
when standing, and relieved by lying upon the back and by 
reduction of the hernia. Neurasthenia, depression, and a train 
of curious nervous symptoms may sometimes supervene and 
lead to a condition which is pitiable in the extreme and due 
primarily at least to a small epigastric hernia.^ . The re- 
lation of these various symptoms, gastric and nervous, to 
what seems such an insignificant lesion has been clearly 
established, and the prompt subsidence after operation is 
striking and convincing as to the proper line of treatment to 
be adopted. 

Diagnosis . — In true epigastric hernia this is not usually 
difficult, since gastric symptoms are present in full 8o per 
cent, of the cases, and this alone should help to differentiate 
the condition from one of subperitoneal lipoma or other 
tumor, although it is sometimes impossible to tell before 
operation the true from the false hernia. 

The contents of the hernial sac vary widely. In some 
omentum alone, free or adherent, may be present, but in the 
larger ones, portions of stomach or a loop of small or large 
intestine may be found. 

Sometimes these hernias are multiple protrusions through 
little holes at various points in the deep abdominal fascia, 
and some of these protrusions are true hernias and some are 
merely lipomata of the subperitoneal fat. Protrusion of the 
omentum alone into the sac of one of the smaller hernias, 
however, may give rise to severe and persistent abdominal 
pain, and gastric disturbances may result as surely from trac- 
tion on the omentum in one of these small ruptures as in the 


*R. Lemiere: These de Paris, 1905, Dyspepsie et Hernie Epigastriqu'e. 
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larger ones which are much less common but much less likely 
to be concealed. Strangulation in epigastric hernia is exceed- 
ingly rare, and the writer has been able to find tlie records 
of but two cases; one in which the small intestine was 
involved, and another in which a portion of the wall 
of the stomach was involved. Both of these are reported 
by Massinger, and so far I have found records of no others. 
The report of the following case is oifered as a contribution 
to the study of this very rare complication in an epigastric 
hernia. 

Case I. — Patient, a male, aged sixty-three, was admitted to 
Roosevelt Hospital February 15, 1909, with the following history: 

He had been ill for three days with severe abdominal pain 
and vomiting, and distention of the abdomen had lately 
developed. His bowels were reported to have responded slightly 
to enemata, but it could not be discovered on close questioning, 
that gas had ever passed since the beginning of his seizure. As 
he was a very alcoholic individual and had suffered before from 
attacks of alcoholic gastritis which resembled this one, until the 
distention and fecal vomiting appeared, no serious consideration 
of the possibility of acute intestinal obstruction was entertained 
by his physician. The fact that there was any connection be- 
tween a rather large sized epigastric hernia and his serious 
condition was not at first clear, but as the symptoms became 
more marked^ a diagnosis of intestinal obstruction was made and 
he was sent to the hospital for operation. 

On admission, examination showed a short, stocky, rather cor- 
pulent man, very drunk, nearly pulseless, and vomiting fecal look- 
ing material frequently. He walked into his room from tlie 
carriage and did not at all appreciate his serious condition, which, 
however, was most evident on examination. His pulse was very 
small and feeble and rapid, his abdomen distended and tender, 
and there was a good sized epigastric hernia in the middle line 
extending to both sides of the same for a considerable distance. 
This hernia was tender, irreducible, and was recognized^ as 
strangulated, and the patient prepared for immediate operation. 

The operation, which was done under ether anaisthesia, had 
to be rapidly performed on account of the patient s very serious 
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condition, and an infusion of normal saline solution was run into 
his veins during its performance. He left the operating table 
in as good condition as when brought to it, but this was very bad. 

Operation . — A long median incision was made above the 
umbilicus immediately over the hernia, and the pathology was 
quickly revealed. It was seen that the hernial openings were 
multiple, three in number, one large and two small. The prin- 
cipal opening was in the middle line, and there was one small 
opening directly above it, and another in the left linea semilun- 
aris. Protrusion of adherent omentum was demonstrated in all 
the openings, and this was returned. In the principal and largest 
opening, in addition to a bunch of adherent omentum, there was 
a loop of small gut tightly strangulated and gangrenous. Imme- 
diate resection and end-to-end anastomosis by suture was rapidly 
done, and the wound closed. The patient was put back to bed 
and rallied fairly well, regaining consciousness and complaining 
of pain for which a hypodermic of morphine was given. This 
quieted him and he had been sleeping for some time when sud- 
denly he began to do very badly, his respiration then his pulse 
giving out, and he died in spite of prompt measures to save him. 

In a reasonably extensive operative experience the writer 
has never encountered a strangulated hernia of this variety, 
and in fact has had only two cases of strangulated ventral 
hernia besides this in his whole series of cases. 

It is fair to say that this patient had been seen by the 
writer a year before his last illness, when he presented him- 
self at the office for advice as to a right inguinal hernia and 
an epigastric hernia of considerable size, which was growing 
larger and beginning to cause pain. This hernia, however, 
was easily reducible. In view of the fact that the patient was 
a saloon keeper, a hard drinker, and not a good surgical risk, 
he was referred bade to his physician for a report on his urine 
and never appeared again until his admission to the hospital 
in a practically moribund condition from strangulation of the 
epigastric hernia. His age, history, and general condition led 
me to be conservative about advising operation on his first 
visit, but there was no other recourse than operation when 
he finally appeared for treatment. 
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This paper is based upon a careful review of the 409 
cases of gall-stones occurring at the London Hospital during 
the ten years 1901-1910 inclusive, so that evidence eitlier in 
support of or contrary to modem views on this subject might 
be gained. Only those cases are included where tlie diagnosis 
was proved by operative treatment. 


VARIETIES OF GALL-STONES. 

Gall-stones may be of many different varieties and may 
be multiple or single. It is, however, almost constant to find 
all the stones, within the gall-bladder in any one case, of tlie 
same type, although in some cases one stone may have been 
displaced from the gall-bladder and then have undergone 
secondary changes, so that it comes to differ, in its outer 
layers at least, from the remaining stones. Bland Sutton^® 
explains this similarity of the calculi on the supposition that 
they are all of the same age and formed by the same factors. 

Gall-stones have many times been classified according to 
their constituents, tlie best known classification being that of 
Naun3m,'''® who divided them into six varieties. I have care- 
fully examined and analyzed the stones from a large number 
of cases, and find that most of tlie accepted classifications will 
not agree with the conditions found. The following classifica- 
tion is simple, and all forms of biliary calculi will be found 
to fit into one or other of the groups. 
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I. Cholesterin Calculi. 

{a) Pure cholesterin (Plate I, Fig. I). These are oval 
or rounded in shape, light yellow in color, semitransparent, 
and of a wax-like consistency, so that they are readily cut or 
indented with the finger-nail. The cut surface is homogeneous, 
or may be slightly crystalline. The external surface is finely 
nodular, and since these calculi are always single they are 
not faceted. They are nearly always small, but may be as 
large as indies in their long diameter. Most commonly 
they are found impacted in the cystic duct. 

(&) Cholesterin with Bile Pigment (Plate I, Fig. II). 
These are somewhat similar to the above, but the cholesterin 
is mixed throughout with a certain amount of pigment, 
usually biliverdin, so that a waxy, pale green, semitransparent 
calculus results. Otherwise the characters are identical with 
those of the pure cholesterin variety. 

(c) Cholesterm with Bile Pigment and Calcium (Plate I, 
'Fig. III). — ^These stones, although mainly consisting of 
cholesterin and pigment, show chemically the presence of 
caldum, but it is possible that the caldum is mainly present 
in the form of bilirubin caldum, although some is undoubtedly 
in the form of calcium carbonate. 

The calculi are usually about ^ inch in diameter, roughly 
nodular on the surface, but may show several smootlily 
polished facets where they have been in contact with other 
calculi, this factor depending upon whether th^ are single 
or multiple. They are hard, but if the amount of cholesterin 
be large may be easily cut or indented. More commonly they 
are gritty when cut with a knife. They are dull red brown in 
color, owing to the presence of bilirubin calcium. The cut 
surface is homogeneous or may be finely crystalline. 

(d) Crystalline Cholesterin with an Outer Layer of Bili- 
rubin Calcium (Plate I, Fig. IV). — These are rounded or 
roughly cuboidal calculi, varying in size from a small pea to 
a cherry stone. They are usually multiple, but rardy are more 
than three or four present. They are dark brown in color 
and smooth on the surface. On section the central portion 
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is found to be formed of radiating crystals of diolesterin 
covered with well-marked outer layer of bilirubin calcium. 
When fresh this latter material may be soft and form several 
layers which can easily be flaked' off. When dry it becomes 
much firmer and more compact. 

II. Pigment Calculi. 

(a) Pure Biliverdin Calcium (Plate I, Fig. V). — ^These 
foim small friable calculi of a dark green color. They 
are very irregular on the surface, and may show many facets 
with an almost metallic lustre, looking not unlike small 
cinders. In some cases they may be somewhat larger, up to 

inch in their longest diameter, and smoother on the surface. 
When dry they become extremely friable and tend to break up 
into dust-like particles. 

(&) Biliverdin Cholesterin (Plate I, Fig. VI). — These 
calculi are found only in the gall-bladder. They are roughly 
nodular on the surface and of a yellow brown color. In their 
longest diameter they rarely exceed Yz inch in length. On 
section the centre is found to be formed of a calculus of the 
preceding variety, which has become coated over witli a 
homogeneous layer of cholesterin containing perhaps a small 
amount of pigment. 

(c) Pure Bilirubin Calcium (Plate I, Fig. VII). — ^These 
calculi, which, like the pure biliverdin calcium, may be found 
in the hepatic ducts, are formed of a dark bro^vn material 
which may appear as small particles of grit or in larger masses 
to form a definite calculus. When fresh they are soft and 
friable, forming a putty-like material ; when diy they become 
harder and show as irregular calculi often with metallic-like 
particles imbedded in them. 

(d) Bilirubin Cholesterin (Plate I, Fig. VIII).— Like 
the biliverdin cholesterin, these calculi are found in the gall- 
bladder. They are generally smooth on the surface, and 
may be so lightly colored as to closely resemble pearls. In 
other cases the cholesterin may be pigmented witli bilirubin. 
On section a centre of bilirubin calcium is seen, surrounded 
by a layer of cholesterin. 



86 


ALBERT J. WlALTON. 


III. Mixed Calculi. 

These are usually described as common gall-stones. They 
are extremely variable in shape, size, and number, and may 
be green or yellow-brown in color, according to the variety 
of pigment present. 

If single (Plate I, Fig. XI), they are roughly nodular or 
even spiculated on tlie surface. In many these nodules cor- 
respond to depressions on the surface of the mucous mem- 
brane of tlie gall-bladder, and are evidently formed by the 
calculus being closely gripped by the gall-bladder. When 
fresh the surface layers are friable and are very readily flaked 
off, but on drying they become much finer and more compact. 
They are always very light in weight, owing to the amount 
of cholesterin present. They are very variable in size. Small 
ones may be only a quarter of an inch in diameter, but they 
may be found two or, in exceptional cases, three or more 
inches in their long diameter. If single the stones are roughly 
oval and show no facets. Those calculi which have passed 
(into the intestine and have caused acute intestinal obstruction 
are usually of this nature. 

If multiple, the stones are always faceted. If only a 
few are present each may form a section of a cylinder, the 
ends being faceted to accurately articulate with the stones 
on either side. In some cases a whole column of calculi may 
thus be formed to fill an elongated gall-bladder, the individual 
stones in some cases being one inch or more in diameter. 
The surfaces not in contact are tlien roughly nodular as in the 
case of a single calculus, whilst the faceted surfaces are 
smooth and often beautifully polished. In other cases the 
calculi may be present in very large numbers, when they are 
correspondingly smaller and each calculus may show a large 
number of facets. At times a very large number, several 
hundreds, may be articulated together to form a mosaic work 
completely filling the gall-bladder. The presence of facets 
is of value to the surgeon in showing that more than one 
calculus must recently have been present. 

Some of these calculi are yellow-brown (Plate I, Fig. IX), 
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Others green on the surface (Plate I, Fig. X), according to 
whether bilirubin or biliverdin is the pigment present. 

On section the most characteristic feature of these calculi 
is that they are beautifully laminated. In the centre an area 
of friable pigmented material is seen surrounded by a layer 
of crystalline ch'olesterin, the crystals having a radiating 
arrangement. Outside this is a layer of biliverdin or bilirubin 
calcium, often mixed with a certain proportion of calcium 
carbonate. These layers are repeated, the number of layers 
depending upon the size of the calculus. The pigment layers 
may be either biliverdin or bilirubin calcium, or more rarely 
both pigments may be present in different layers. 

IV. Calcium Carbonate. 

Many of the calculi previously described contain a certain 
amount of calcium carbonate. Very rarely this substance 
may exist practically in the pure state as a biliary calculus. 
Among all the cases of this series there is no note of this 
condition having ever been present. There are specimens in 
the Middlesex Hospital Museum which are figured by Bland 
Sutton.^® 

Such calculi would give a well-marked shadow in a radio- 
graph, for it is upon the presence of calcium carbonate that 
a radiographic shadow, in the case of gall-stones, depends. 

Pathology. 

Much work experimental and otherwise has been done to 
throw light upon the factors entering into the causation of 
gall-stones. Up to the middle of the nineteenth century the 
views of Galen put forward in the second century were held, 
i.e., that the gall-stones were formed by coagulation of the 
bile. Frerichs taught that in stagnating bile the bile salts 
underwent decomposition, the reaction of the bile became acid, 
and the cholesterin which was held in solution thereby became 
precipitated. That stagnation of the bile is a strong predis- 
posing factor seems to be beyond doubt. As Hunter says, 

“ Stagnation of the bile is an etiological factor about which 
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there is no dispute.'’ Mere stagnation is, however, insufficient 
to give rise to a calculus. Since cholesterin, which is the 
most common constituent of gall-stones, is normally present 
in the bile in a proportion varying from 0.045 to 1.18 per 
cent., it is at first sight natural to suppose that this material 
is simply precipitated from the bile and so gives rise to a 
calculus. The classical work of Naunyu"^® made clear, how- 
ever, the fact that this cholesterin is not derived from the 
bile itself, but from the epithelium of the gall-bladder, and 
thus it is, as will be described later, that gall-stones formed 
in tlie hepatic ducts never contain cholesterin. He also showed 
clearly that the formation of calculi is dependent upon an 
inflammation of the gall-bladder, for under such conditions 
the amount of cholesterin is greatly increased, and the 
epithelial cells shed by the inflammatory change may act as 
a nucleus. The microbic origin of calculi seems to have been 
first suggested by Galippe,^^ who found bacteria in biliary 
calculi. He seems, however, to have laid but little stress upon 
the inflammatory changes caused by them in the gall-bladder,' 
but rather to have looked upon their action as being that 
of forming a nucleus. The close relationship of gall-stone 
formation to bacillary infection was more carefully worked 
out by Welch,^°® who demonstrated the presence of Bacilltis 
coli and Staphylococcus pyogenes in the stones and in the 
gall-bladder. Hanot and Letienne found that in similar 
circumstances typhoid bacilli might be present, whilst 
Dominici and Gilbert and Fournier found the BacilUis 
coli present in 23 out of 70 cases examined. The latter also 
showed by experimental work upon animals that both the 
Bacillus coli and Bacillus typhosus were able to set up a 
cholecystitis which was followed by the formation of stones. 
Mignot”^® showed that gall-stones were only formed if the 
infection was chronic and attenuated. If the organisms were 
virulent an acute cholecystitis was set up but no gall-stones 
were formed. The nature of the organisms did not seem 
to be of great importance provided they were attenuated, for 
he showed that Bacillus coli, B. typhosus. Staphylococci, Strep- 
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tocQCcij and even B. subtilis were capable of giving rise to 
calculi. In acute infections the mucosa instead of being stimu- 
lated to excessive formation of cholesterin is probably de- 
stroyed outright. 

The close relationship between microbic infection and the 
formation of gall-stones has been strongly supported by more 
recent investigators. Thus Deaver found that of 94 cases 
in which cultures were taken B. coli was present in 25, B. 
typhosus in 13, Staphylococci in 5, B. coli and staphylococcus 
in 2, and unidentified organisms in 3. Funke,^^ however, ex- 
amined 102 calculi and found that only 31 gave rise to a 
growth in bouillon. He believes from this fact that the first 
essential to the growth of calculi is impediment to the flow 
of bile, and that when this becomes stagnant infection usually 
follows. Although there is no doubt that stagnation will aid 
infection, and in this way probably acts as the predisposing 
factor, yet as Miyald"^^ has shown by experimental work, the 
most common sequence of events was firstly an infection, fol- 
lowed by catarrhal and desquamative inflammation, then the 
formation of a calculus, the presence of which led to a per- 
sistent chronic cholecystitis. In this present series of cases, 
48 were bacteriologically examined; 10 were sterile. Of the 
others B. coli was present in 22, Staphylococci in 5, typhoid 
in 2, B. coli and Streptococci in 4, Pneumococci in 3, and 
Streptococci and B. pyocyaneus in i case each, — ^figures which 
are in dose agreement with those of Hartmann,^” who in 46 
cases found 10 sterile, B. coli in 23, Staphylococci in 4, Strep- 
tococci in 2, B. coli and Staphylococci in 2, and Streptococci 
and other organisms in 3 cases. 

The relationship between typhoid fever and gall-stones 
has been even more dearly shown. Bernheim ® first laid stress 
upon this, whilst Chiari demonstrated the B. typhosus in 
the gall-bladder in 19 out of 22 cases of typhoid fever. 
Richardson®® has also shown the very dose rdationship ex- 
isting between typhoid fever, cholecystitis, and cholelithiasis, 
while Cushing 21 found that of his series of cases operated on 
for gall-stones 30 per cent, had previously suffered with 
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t3^hoid. In this series of cases the connection was not nearly 
so marked. Thus of the 48 cases examined, only; 2 showed 
the presence of typhoid bacilli, while only 20 patients had a 
definite history of previous typhoid fever, although in hos- 
pital patients such previous history is notably unreliable. It 
is of interest from this point of view that both the cases in 
whom typhoid bacilli were found did not give a history of 
previous typhoid and thus it is possible tliat many cases, 
although never showing symptoms of typhoid fever, are in 
reality infected and act as typhoid carriers, as described by 
Ledingham,®^ although Dudgeon,^® in agreement with the 
above figures, was only able to isolate the Bacillus typhosus 
from the bile once in 20 cases. That the typhoid bacillus has 
a distinct tendency to attack the gall-bladder is beyond doubt, 
and many cases have been recorded of acute cholecystitis 
occurring during the course of, or shortly after, an attack of 
typhoid fever, although they are relatively rare. Thus 
Thomas reported 4 cases of post-typhoid cholecystitis, in 
2 of which the B. typhosus was isolated, but in 895 cases of 
typhoid tliere were only 12 in which cholecystitis was noted 
(1.3 per cent.). But from the literature he collected 154 cases 
of typhoidal cholecystitis, gall-stones being present in 31. The 
B. typhosus was present in the gall-bladder in 50 per cent, of 
all the cases, or perhaps in 95 per cent, of these occurring 
during the course of typhoid fever. Ashurst ^ found only 18 
cases of cholecystitis in 2864 cases of typhoid, but Quenu®® 
was able to collect as many 3545 cases, from the literature, which 
had been operated upon. Although the above cases are chiefly 
those in which the gall-bladder lesion has occurred during or 
soon after the typhoid infection, it must be remembered that 
in the majority of cases the patient may not seek treatment 
for the gall-stones until many years afterwards. Thus in the 
20 cases in this series, although in one gall-stones were dis- 
covered 4 months after the typhoid fever, the average time 
that had elapsed was 20 years, and in one case it was as long 
as 56 years, although here there was no note of any bacr 
teriological examination of the bile. In a case recorded by 
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Dean 22 typhoid bacilli had remained and were found in a 
typhoid carrier 29 years after the original infection. When 
dependent in this way upon typhoid fever, cholecystitis may 
occur in young children. Thus Armstrong 2 records a case of 
perforation of the gall-bladder from such a cause in a child 
of 10 years of age, and Moynihan states that he has operated 
upon seven patients under the age of 21 for gall-stones, in all 
of whom there was a history of typhoid fever, and in two of 
them the B. typhosus was discovered in the bile. 

Most observers therefore are in agreement that the evi- 
dence of an inflammatory factor is very strong. Aschoff and 
Bacmeister^ on the other hand claim that pure cholesterin 
calculi may be formed by stasis alone witliout infection or 
inflammation of the gall-bladder. Bacmeister ® states that the 
deposition of cholesterin is favored by the gall-bladder 
epithelium, but sterile bile in vitro at body temperature can 
precipitate cholesterin without noteworthy admixture of cal- 
cium. They state that they have found pure cliolesterin calculi 
only in gall-bladders free from inflammation, and believe that 
cholesterin comes only from bile and not from the epithelium 
of the gall-bladder. Should there be inflammation, it is 
secondary to the calculus and due to the irritation of it. If 
this be so, one would expect to find pure cholesterin calculi 
in the common duct, but in this series I have not found this 
to be the case; pure cholesterin calculi have nearly always 
been those impacted in the cystic duct, and if one of many in 
the gall-bladder become so impacted, it becomes covered with 
a layer of pure cholesterin as will later be described. It seems, 
therefore, much more probable that such stones are formed, 
not because there is an absence of any inflammatory change, 
but because the pigment is shut off by the impacted calculus. 
They admit that calculi may be produced by inflammation, but 
state that such calculi are always rich in calcium either as the 
carbonate or combined with pigment. In this series of cases 
10 were noted as having pure cholesterin calculi, all single. 
In 5 of these a bacteriological examination of the fluid was 
made. Three contained B. coli, i Staphylococci and i was 
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sterile. There were also 1 1 cases in which one of many calculi 
in the gall-bladder had become impacted in the cystic duct, 
this calculus having then become coated with a layer of pure 
cholesterin. Four of these had been examined bacteriologically ■ 
I was sterile, i contained B. coli, i B. typhosus, and i a 
Staphylococcus, thus pointing to the fact that even with pure 
cholesterin calculi there is a chronic infection of the gall- 
bladder. 

Methods of Infection. 

The organisms which give rise to infection in the gall- 
bladder might reach their destination by the following routes : 
(i) ffrom the intestine, passing up along the cystic and 
common ducts; (2) along the portal vein; (3) by means of 
the systemic circulation. 

The nature of the organisms present in such cases might 
throw light upon the source of infection. As pointed out, all 
observers are agreed that organisms of the coli group are 
those most frequently found, and this would at first sight 
strongly point to the infection having taken place either along 
the common duct or up the portal vein. Certain indirect 
evidence has also been brought forward in favor of the in- 
fection passing along the common duct. Thus MacCarty®®^ 
records two cases where duodenal ulcers blocking the papilla 
of Vater were associated with gall-stones and cholecystitis, 
which he suggests points to an ascending infection. It is, 
however, equally open to suggestion here that the duodenal 
ulcers were due to an infection passing down to them from- 
the gall-bladder. Lippmann®® has isolated organisms from 
the common duct in numbers decreasing upwards, and Kelly 
states that with gall-stones the bacteria are not infrequently 
more numerous in the lower end of the common duct than 
elsewhere in the biliary tract, the motile being more common 
than the non-motile organisms. 

As Stanmore Bishop has pointed out, however, the 
method of ascending infection is unlikely, for the duodenum 
is singularly free from micro-organisms, and even if present 
such organisms as are found in the intestine are of a virulence 
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he and McGrath find that, whereas in general postmortems 
only 17 per cent, show obliteration of the appendix lumen, 
in cases of cholecystitis and cholelithiasis, 44.8 per cent, show 
this obliteration, which obliteration they accept as evidence of 
a previous appendicitis. 

Carmichael was unable to find any infection of the gall- 
bladder after he had injected the portal system of rabbits with 
B. typhosits, B. coli, and Streptococci. This, combined with 
the work of Doerr and Lemierre and Abrami mentioned 
above, is much in favor of the infection passing along the 
systemic circulation, as are also the cases reported by Bryan 
and Kayser.^^ These authors found the specific organisms 
in the gall-bladder in cases of influenza and pneumonia, 
where presumably infection could not have taken place through 
the portal system. It will have .been noticed that in this series 
of cases also there were three cases in which pure cultures of 
pneumococci were alone obtained from the gall-bladder. 

The combination of facts that gall-stones are so much 
more common in women, that the B. coli is so much more 
frequently the organism present, and the fact that B. coli 
infections of other organs, especially the urinary tract, are 
very common in women and relatively rare in men, is sug- 
gestive that this organism is carried to the gall-bladder by 
means of the systemic circulation, and one is led to infer that 
the presence of gall-stones is often only a manifestation of 
a chronic septicaemia, and in this way is probably closely 
connected with the formation of urinary calculi. 

Methods of Formation. 

Having seen that calculi are dependent upon inflammatory 
changes in the gall-bladder, and that cholesterin is thereby 
formed in excess, it remains to be shown how this cholesterin 
is deposited from solution in the bile and how the different 
varieties of stone arise. 

In the case of the pigment calculi. Hunter states that 
ilirubin itself is never precipitated, but under certain circum- 
stances it combines with calcium, this compoimd then being 
precipitated. Under ordinary circumstances bilirubin and 
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calcium cannot be made to combine. The addition of lime 
water leads eventually to a precipitation of bilirubin calcium, 
but this precipitation is hindered by the presence of bile salts, 
and only takes place with excess of lime water. He points 
out that, although it has been suggested that precipitation is 
brought about by excess of lime in the drinking water, there 
is no evidence that the drinking of such water increases the 


amount of calcium in the bile. 

Naunyn^s first showed that the presence or absence of 
albumin had a very important bearing, and that if egg albumin 
be added to bile it brings about a precipitation of bilirubin 
calcium Doerr has definitely confirmed this by experiment, 
and Hunter states his belief that the precipitation is caused 
by an increased viscidity of the bile, in its turn caused by an 
inflammatory catarrh of the ducts. The albummous tod 
would be formed during any chrome mfection ^d thus 
further evidence is provided of the depentoe of to con- 
dition upon some inflammatory change. The effect of stag 
nation o^ the bile in aiding this infection has already hem 
described. When combination of the pigment and ca cium 
S taken place, the insoluble material will be prea^a d 
usually in to form of gritty particles. At 
combine to form a soft, friable calcuks and ^ 

shown, cholesterin is only formed from to ^ -bladde 
mucosa, therefore all calculi formed 
or hepatic ducts will be formed of pure i ive 
calcil In four cases only of this senes ^^tf 
as to to presence of stones in to hepatic duct^ m * 

these the calculi were soft, friable apparently 

ivhilst in the remaining case, where the calcu PP . 

of the common mixed variety, a tog® ^ it 

also present in to gall-bladder and " ^ ;“ tot had 

IS probable that they had not been _ ^ 

passed upwards from the common uc . 

ever, these pure pigment calcium ca c ^ become 

gall-bladder, and acting there as foreign A 

coated with cholesterin and form the nude ^ 

very large number of the more common 
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contain pure pigment calcium in the centre or the pigment may 
have a simple layer of cholesterin deposited upon it as in 
Plate I, Figs. VI and VIII. 

In the case of the gall-bladder also, the question is much 
less simple than would at first sight appear. Naunyn'^® be- 
lieved that, owing to the inflammatory condition of the 
epithelium, the cholesterin was simply formed in excess and 
was then deposited in a ciystalline form on the surface’ of the 
calculus, or in the earlier stages simply upon the surface of 
flakes of shed epithelium, but that such is not the case is 
clearly shown by the fact that the fresh layers are at first 
amorphous but may later become crystalline. Mayo Robson 
brings forward evidence to show that gall-stones are more 
common in those who limit their nitrogenous diet, and that 
although according to Thudicum,^®^ they are unknown in 
wild animals, they may occur in domesticated ones. He be- 
lieves that thereby the ibile salts are diminished and the 
cholesterin thus thrown out of solution. This fact, however, 
might be explained by the greater liability of domesticated 
animals to chronic infections. 

Of late much work has been done upon the method of 
formation of urinaiy calculi, and it is probable that the facts 
discovered in reference to them, are true, in part, at least, in 
the case of gall-stones. Ord«3 first showed that the presence 
of colloids was a very important factor in the formation of 
sue ca cu 1 , ^d^ Schede,®’’ working upon the same lines, points 
out that in addition to the salts, colloidal substances are present 
^pecially in pathological urines. He refers to the work of 
Ebstein showing that an urinary calculus is not a simple 
aggregation of crystals but possesses a characteristic organic 
frame-work in which are embedded crystalline salts. The 
colloids occur in the form of numerous small particles or 
droplets, and thus the suspended colloid presents an enormous 
total surface area. This surface will attract and absorb a 
certain amount of the crystalloid in solution, which is held 
there, more highly concentrated than elsewhere. Hence the 
effect of a colloid is to greatly increase the amount of crystal^ 
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loid which can go into solution. If, now, the concentra- 
tion is steadily increased, precipitation will first occur in the 
most concentrated parts, i.e., on the surface of the colloidal 
particles, and thus when sedimentation occurs they will sepa- 
rate out together as amorphous particles. If the colloid be 
reversible, i.e., capable of going into solution again, such as 
mucin for instance, the precipitate will be redissolved when 
the solution becomes weaker in crystalloid. If, however, it 
be irreversible, and the best example of such a colloid is 
albumin, then the precipitate will not be redissolved, but as 
Schede has shown, it will contract and form a firm calculus. 
If precipitation occurs intermittently, a concentrically lam- 
inated calculus will >result. 

In favor of these factors applying also to gall-stones, we 
have the fact that the newly deposited material is always 
amorphous, that later it may contract and form a firm calculus 
or even undergo crystallization, that an albuminous frame- 
work usually described as a cement is always present, and that 
the calculi are not capable of being redissolved. 

Therefore there is evidence that the presence of albumin 
or some other colloid is probably essential for the formation 
of calculi both in the ducts and in’ the gall-bladder. This 
albumin is provided by the inflammatory change which has 
already been shown to be so constant a factor, and which in 
the case of the gall-bladder also leads to the excessive forma- 
tion of . cholesterin. 

The calcium may be simply derived from the calcium salts 
present in the bile, which under the influence of the albumin 
are capable of combining with the pigment, or, as Upcott^^®'’ 
states, it may be mainly derived from mucous glands, whi^ 
although present in very few numbers in health, are found in 

large numbers in the inflamed fundus. 

Another factor upon which much stress has been laid is 
the presence of foreign bodies around which the material is 
deposited. Gerard showed that a solution of bile salte 
saturated with cholesterin deposited the latter when inoculate 
with B. coli. Mignot^" experimentally produced calculi m a 

4 
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dog. The gall-bladder was artificially infected with an attenu- 
ated culture of B. coli. Six weeks later a thread was intro- 
duced into the gall-bladder, one end being attached to the 
wall. Five months later the gall-bladder was opened and two 
cholesterin calculi were found on the thread. Homans has 
brought forward somewhat similar evidence from the human 
subject. In his case a suture was accidentally left projecting 
into the gall-bladder after an operation for calculi. Twenty 
months later a second operation was required for recurrence 
of symptoms. Calculi were found surrounding the previous 
suture and were removed. 

In other cases portions of epithelium or even bacteria them- 
selves may act as a central nucleus upon which the calculus 
is gradually deposited. 

The mechanism of the formation of the calculi may there- 
fore be summed up as follows ; B. coli or other organisms are 
absorbed into the blood stream probably from the intestine. 
These organisms are carried to the gall-bladder and ducts 
by the blood stream, a chronic cholecystitis being thereby set 
up. Cholesterin is formed in excess, and a colloid material 
is at the same time set free in the bile. The cholesterin and 
pigment calcium are deposited from this in an amorphous 
state to form the starting point of a calculus. The deposit 
often occurs around some small solid particle as a nucleus. 
The nucleus may be single, or a large number may be present, 
and thus a single or multiple gall-stones may arise. 

The material acting as a nucleus is usually free within 
the bile, but apparently in some cases the cholesterin as it is 
formed may remain adherent to the epithelium, so that mul- 
tiple small calculi appear embedded in the mucosa. Moyni- 
han has recorded three such cases lin which he found 
multiple small cholesterin calculi firmly adherent to the 
mucosa, the condition being sharply terminated at the com- 
mencement of the cystic duct. Bland Sutton figures a case 
where the mucosa had completely sloughed owing to an acute 
infection; it was dotted all over with small calculi. 

In. the case of the common variety of calculus new material 
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is added around the nucleus, and one of the most characteristic 
facts is that this material is laminated. The reason for this 
is difficult to see. As already stated, Schede^^ has shown 
that artificially formed urinary calculi may be laminated, and 
the explanation may therefore in this case also be that precipi- 
tation occurs irregularly, but here the laminm have different 
structures, usually alternating layers of cholesterin and pig- 
ment calcium. In some cases the layers of pigment calcium 
may vary both in thickness and nature, so that some of the 
layers are formed of biliverdin and others of bilirubin calcium. 
In the majority of cases, however, the laminae are the same 
throughout. It is possible that the lamination is due to the 
presence of bile within the gall-bladder being spasmodic, either 
from intermittent obstruction of the cystic duct from the gall- 
stones or from catarrh of the cystic duct acting in the same 
way. In any case the calculi in the gall-bladder are always 
of the same structure — if one is of the common laminated 
variety they are all of tliis variety. 

Wlien first formed these calculi are quite soft, and in all 
cases the outer layers are noticed to be so when the stone is 
removed. Later the material becomes much firmer, and the 
cholesterin, as Naunyn first pointed out, becomes crystalline, 
hence in the larger calculi, the inner layers of cholesterin are 
generally crystalline. 

Partly owing to the softness of the newly deposited ma- 
terial, but more especially to the fact that as they enlarge 
they must fit into one another, these calculi always show facets, 
and if a large number be present they form a most perfectly 
fitting mosaic, the faceted surfaces accurately articulating with 
one another and being perfectly smooth and polished. 

In many cases three or four stones may form a column 
wfithin the gall-bladder, reaching from the fundus to the cystic 
duct, and so accurately do the opposed surfaces articulate wdth 
one another that it has often been suggested that they have 
arisen from the fracture of a single calculus. That such is 
not the case is readily shown by the fact that on section these 
calculi will always be found to be laminated around their own 
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and not aiound a common centre. The same is true at least 
for the inner portions in tliose cases which Bland Sutton 
has drawn attention to and has figured, in which three calculi 
form a barrel-like mass partly filling the cystic duct and neck 
of the gall-bladder. 


If the stone be single, it will steadily grow in size, the 
gall-bladder generally closely embracing it so that it is roughly 
oval in shape, has no facets, but often shows a roughened 
surface, the irregularities of which may closely fit the de- 
pressions of the mucosa of the gall-bladder. In other cases 
single stones may be more irregular in shape owing to the 
inflammatory condition having led to distortion in the shape 
of the gall-bladder. Thus this viscus may be partly con- 
stricted in the centre, leading to the formation of a dumb-bell 
calculus. In the same way calculi may be formed in pouches 
or diverticula of the gall-bladder, and especially in Hartmann’s 
pouch at the commencement of the cystic duct. If one of these 
large single calculi be divided, well-marked laminae are seen. 
These are always best marked near the periphery. In the 
centre an irregular homogeneous mass is often seen. This 
may be due to secondary changes in the central material or 
IS more probably due to the fact that the nucleus was formed 
o pigment calcium, which had passed down from the hepatic 
^ ucts. In some cases the centre is seen to be formed of an 
irregular mass of almost pure cholesterin, and it is then 
a most certain that the secondary changes which Naunyn 
escri e ave taken place. He stated that in the course of 
ime 1 iru in calcium could be dissolved out from the centre 

0 a ^Iculus and be replaced by cholesterin. He said that this 
condition might go so far as to lead to a complete meta- 

maSv° mnla H ^ laminated calculus being ulti- 

mately replaced by one of pure cholesterin. It is almost 

to“sr^^^ that this does not progress so far, cholesterin 
stones arising as will be described, in a different manner. 

rPHteVirTo. Tin ° I non-laminated calculi 

1 probably explained by the fact that the 
deposition IS not intermittent but regular, and hence the cal- 
culus will have the same structure throughout. 



GALL-STONES. 


lOI 


It is difficult to determine how long a time is required for 
the formation of definite calculi within the gall-bladder. Prob- 
ably in most cnses it is a matter of years. Mignot states 
that it requires 6 months to form a well-stratified biliary 
calculus. Herz^^ records an interesting case of gall-stones 
with 5 , typhosus in the gall-bladder and centres of the calculi. 
The calculi were removed 69 days after the onset of the first 
attack of typhoid fever. They varied from Ys to inch in 
diameter. In one case in this series the first attack of typhoid 
had occurred 4 months before; at operation 20 calculi, the 
largest being % inch in diameter, were removed. 

Stones thus formed in the gall-bladder may pass into the 
cystic duct and their onward process be then stopped. Further 
changes in the calculus will then depend upon whether the 
duct is completely occluded or not. If not, the stone or 
stones will grow in situ and since all the materials which are 
present in the gall-bladder will still be present in the fluid 
around them', the newly formed material will have the same 
composition as the original calculus. In this way stones 
perhaps in a series of two or three, closely articulating to- 
gether, will form a barrel-shaped mass as described by Sut- 
ton,^® which is much too large to have reached this situation 
by mere passage down the ducts. Such stones will in the 
majority of cases be found to have lost the typical laminated 
appearance in their outer layers, which is probably explained 
by the fact that in this position there is more or less constant 
flow of fluid around them, and hence deposition on their 
outer surfaces is less intermittent. 

If the obliteration be complete, the course is somewhat 
different. In this case the bile pigment coming from the liver 
is unable to pass back to the gall-bladder. This latter struc- 
ture, however, owing to its inflammatory state, continues to 
secrete mucus and cholesterin. Hence the newly deposited 
material will consist of practically pure cholesterin, and if 
the obliteration has taken place when^ the calculus was smal , 
this latter will be found almost wholly formed of pure 
cholesterin. So constant is this that if there be only one stone 
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which is completely obliterating the cystic duct or neck o£ the 
gall-bladder, this stone will generally be. of pure cholesterin. 
The converse of this is even more constant, i.e., that a pure 
cholesterin stone will be found to be the only stone and will 
be obliterating the cystic duct or neclc of the gall-bladder, for 
in the former case the calculus may have been formed in the 
gall-bladder, and although it has passed down to the cystic 
duct, may not yet have become coated with cholesterin. 

If at the time of obliteration there be a considerable amount 
of bile in the gall-bladder, the calculus may be evenly pig- 
mented throughout, although formed of cholesterin as in 
Plate I, Fig. 11. 

That such is the method of formation of these calculi is 
shown by the case in Plate II. Here the gall-bladder con- 
tained a large number, several hundreds, of common, facetted 
calculi. The cystic duct, however, was obstructed by a larger 
and more irregular calculus. At first sight this appeared to 
be of pure cholesterin, but on cutting it open the centre was 
seen to be formed of a calculus similar to those in the gall- 
bladder, around which the cholesterin was deposited. . The 
truth of Naunyn’s contention, that secondary changes can 
take place in a calculus, is also well shown, for the outer 
laminae of the original calculus are very irregular and are 
evidently in the process of being absorbed and replaced by 
pure cholesterin. 


ETIOLOGY. 

The true frequency of gall-stones is of course difficult to 
estimate. In post-mortem subjects only, Brockbank finds 
tliat in Manchester they form 4.4 per cent., whilst Mayo 
Robson for Europeans of all ages and sexes places it at 
5.12 per cent. In the three years, 1908 to 1910 inclusive, 
3755 post-mortem examinations were performed at the Lon- 
don Hospital. Among these there were 13 1 cases of gall- 
stones giving only 3.48 per cent. Among the total populafion 
the frequency is much less, but cannot be estimated with any 
accuracy. The 409 cases of this series, which were confirmed 
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bv operation, occurred among a total of 76.410 cases of sur- 
gical in-patients, in the ten years, this giving 0.53 P^'; 

_Gall-stones are extremely rare to young ^iWren, 
most cases being found between the ages of 30-60. Thus m 
this series of 409 oases, the numbers occurring at dilieient 


aees were as follows: 

o 

Age. Number. 

I — 10 ° 

° 

21-30 

31-40 ^ 

41-50 ^^7 


Age. 

SI"6o 

61-70 

71-80 

81-90 


Number. 

. 123 

. 63 

II 
I 


As Moynihan’* points out, however, in a 

of cases symptoms have been ^“depend ’upon 

thus the age frequency will to a large d S 1 diagnosis 
skill in diagnosis, and in older series where a definite cl » 

was not made until colie ^ 

would be considerably highe . , rmntoms first ap- 

the age frequencies in this series when symptoms P 


Age. 

T— TO 

Number. 

Age. 

Number. 

67 

3 1 

Si w 

^ 07 


61-70 


71-00 

0 

,I 40 122 

81-90 


oJ- h'J 

41-50 




According to this latter table ament 

commonly found between 31 4°. y 'C i ^ ^ 

the figures of .Moynihan,* who gives commence be- 

mann% who states that they most commonly con, me 

fore the age of 35- , , ^ cinorle case 

It will be seen from the above -b “ fat not a^s 

occurred in a patient below the a^e commenced be- 

cases there was a history of ‘ found in quite 

fore that age. Occasionally gall-ston y 
young children or even in infants. u ^f 

Lllect records of 23 cases, including 3 of bi. 
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them were in still-born children or in young infants. Portal 

and Lieutard also described them as being present in the 
newly bom. 

The nature of such calculi is difficult to see, as in patients 
ot such an age inflammatory clianges in the gall-bladder would 

interesting to note that in two of 
t3till s cases the calculi were pure bilirubin calcium. 

e.r. ^The condition is much more common in women 
a.n in men. In this series of cases there were 347 women 

^^-7 per cent. men. In Brock- 
^ -p series gall-stone cases formed 7.9 per 

autopsies, whilst 

roe er ound in Strasburg 20 per cent, in female and 
„r.' niale autopsies, which would point to gall- 

ones being more common there than in England. 

explanations have been given of this greater fre- 

some which explanations aim at finding 

nation of tfe"biIe'^'Th consequent stag- 
the fart tt. f * Thus It is often stated that it is due to 

posterior cV corsets. By their use the antero- 

iTrgt’ « 

men ‘ TlTvotanf *at wo„en take much less exercise than 
Trfd thd^acSr ”“=des are thus weaker. 

This wTh,::e:r"p"Ul^ ^^bladder -is decreased, 
for in this series the differLrr ih I importance, 

marked, and yet -ttse "mS ZT 

tremely hard manual 

velopment relatively equal to that of the “lies T“’"r, 
ever, enteroptosis is often associated with »»li 1 
condition, as Keith « has shown, is maiSf d a 

loss of power of the abdominal muscles lot f 
development may indirectly act as a causative factor 
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Although the above factors may be predisposing causes, 
it is probable that the tendency of women to become infected 
with the Bdcillus coli is of much greater importance in de- 
termining the presence of gall-stones. As already shown, 
this organism is the one most commonly found in cases of 
gall-stones, rather less than 50 per cent, of the cases being 
apparently dependent upon it. All writers are agreed that 
urinary conditions due to the Bacillus coli are also much more 
frequent in women than in men. Thus Brewer ^2 found that 
84.6 of his cases were females, figures which correspond very 
closely with those for gall-stones. That there is a very close 
connection between gall-stones and urinary disease is shown 
by the fact that of the 347 female cases in this series there 
were 73 or 21 per cent, showing well-marked urinary symp- 
toms, such as pain, frequency, and albuminuria, and when 
it is remembered that in a large number of cases bacilluria 
with B. coli may exist with no symptoms, it is probable that 
the percentage was much higher than this. In pursuit of 
this question, I have had bacteriological examinations made 
of the urine in ten cases of gall-stones showing no urinary 
symptoms. In 7 of these the B, coli was present on culture, 
and although these figures are too small to carry any weight, 
they are at least suggestive that both pyelitis and cholecystitis 
are but part of one disease, a chronic B. coli septicaemia. 

As to why women should be more prone than men to 
become thus infected is not clear. Pregnancy may be an im- 
portant factor. Naunyn"^® first showed that 90 per cent, of 
all cases of gall-stones in women had been pregnant — figures 
which are closely in accordance with those of this series, 324 
out of the 347 cases having been married women. The re- 
sults of examination of various urines as recorded by 
Dudgeon are of great interest from this point of view. 
The urines obtained from normal men contained in no in- 
stance any B. coli. From 20 cases of constipation it was 
obtained twice, from 20 cases of peritonitis four times, and 
from 45 cases of pregnant women ten times, showing the 
greater tendency of pregnant women to B. coli bacilluria. 
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Pregnant women are also prone to suffer with an infection 
of the kidney usually described as “ pyelitis of pregnancy,” 
which condition is usually due to the Bacillus coli. Thus 
Ward found this organism present in 44 out of 56 cases, 
and Macaigne,®® Brewer,^^ and French®^ have shown that 
here also the organism probably reaches the kidney from the 
blood stream. 

Another factor which may be of some importance is the 
much greater frequency of constipation in women, thus aiding 
in the absorption of the organisms from the intestine. In 
cases of gall-stones constipation is so frequent as to be noted 
in nearly all text-book descriptions of this disease. 

When once the bacilli have gained access to the gall- 
bladder, any condition leading to stagnation of the bile could 
aid them in obtaining a foothold therein, 

SYMPTOMS OF CALCULI IN THE GALL-BLADDER. 

In a certain number of cases gall-stones may exist in the 
gall-bladder and give rise to no symptoms. Formerly this 
was believed to be quite common because many cases were 
discovered to have calculi post mortem, when no history of 
colic 01 jaundice had been obtained during life. Since Moyni- 
han and Mayo Robson,^^ however, have laid so much stress 
upon the fact that such symptoms only occur late, it is 
realized that many of these patients have had earlier symp- 
toms which had been overlooked, and thus all these statistics 
become valueless. Probably very few patients are quite free 
from all symptoms, although it is undoubted that they may 
be free for many years. Thus cases may be admitted to 
hospital with severe cholecystitis due to the presence of many 
01 large calculi, and only complain of a sudden onset of 
symptoms a short time previously. Although the calculi must 
have been present for months or years, no history of the 
earlier symptoms can be obtained. In other cases Ltensive 
chronic changes may be present in the gall-bladder, and a 
cdculus may even ulcerate through into the intestine, and 
although, after the condition has been made clear the patient 
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may be closely examined as to the presence of past symptoms, 
in some cases no note of any such can be obtained. 

In this present series there were 28 cases in which no 
symptoms whatever had been noticed until the onset of some 
acute complication, such as acute cystitis, rupture, impaction 
of the calculus in the cystic or common ducts, or acute in- 
testinal obstruction. In each case the condition found at 
operation was such as to suggest that the calculi must have 
been present for a long time previously, and yet the patient 
denied any of the earlier symptoms which would have been 
expected. 

In uncomplicated cases of calculi within the gall-bladder 
the most constant symptom is pain, of which, as Moynihan 
points out, there may be two varieties. 

Local Pain . — This is usually described by patients as in- 
digestion, attacks of biliousness, or windy spasms. They 
complain of a dull aching or gnawing pain in the epigastrium 
and right hypochondrium, coming on soon after food. With 
it there is a sense of fulness and of having eaten too much, 
often accompanied with flatulence and actual distention, so 
that the clothes have to be loosened in order to obtain relief. 
In some cases there may be tenderness in the epigastrium 
and hypochondrium. The symptoms are generally relieved 
by the emctation of wind or rarely by vomiting. In such 
cases the condition may closely simulate gastric disease, es- 
pecially as the symptoms, as Moynihan points out, may vary 
with the nature of the food taken. 

In many cases this pain may exist for many years as a 
typical . dyspepsia to be followed later by more severe symp- 
toms. In this present series 185 cases gave this symptom 
as the earliest noted, although in seven cases only was it 
the only evidence of calculi. In the majority of cases it ha 
existed for years, but treatment was not sought until 
evidence of the disease had arisen. In three cases alone 1 
this symptom appear later, that is after other signs o tie 

condition had become manifest. k f fh • 

Of the cause of this symptom there is some dou t, u 
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fact that the pain comes on shortly after food, that it only 
lasts a relatively short time and is relieved by vomiting or a 
decrease in the tension of the stomach, is suggestive of the 
fact that it is dependent upon dilatation of the gall-bladder 
by the physiologically increased flow of bile, the normal pain- 
less filling of the bladder being prevented by the presence of 
the calculi. It is probably increased by the contractions of the 
gall-bladder occurring with digestion. This belief is sup- 
ported by the fact that in the seven cases having no other 
symptom, the gall-bladder was normal in appearance, showing 
no adhesions of macroscopical inflammatory change. 

Diffuse Pain . — In these cases the pain is more severe, it is 
constant, but is subject to severe exacerbations after meals. 
It may arise as the earliest symptom or occur as a sequela 
to the last described condition. In a typical case the patient 
will describe attacks of severe pain in the right hypochondrium 
and epigastrium, radiating to the back and one or other 
shoulder, most commonly the right. At times it may pass 


over to the left side or to the right iliac fossa. As a rule the 
pain comes on in attacks which may last for a week or more, 
during which time it is constant, but likely to be increased 
by taking food. Although severe the pain is bearable and not 
to be confounded with the agony of true colic.. With the 
attacks of pain there is vomiting, often of bile-stained ma- 
terial, headache, and a feeling of general ill health. The skin 
may be cold, and slight shivering attacks not sufficient to 
amount to rigors be present. Such attacks may often be 
described by the patients as severe bilious attacks. In some 


cases the pain may be worse at night and may be relieved 
by food, when a duodenal ulcer is closely simulated, and in 
fact a differential diagnosis may be impossible. 

With the attacks of pain there is usually tenderness of the 
gall-bladder, so that if the patient be directed to take a deep 
breath there is a sudden deep stabbing pain in the right 
hypochondnum associated with a “catch” in the breathing 
The best meffiod of eliciting this tenderness is that suggested 
by Murphy.'^'^ The surgeon’s fingers are hooked up deep be- 
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neath the right costal margin and the patient instructed to 
take a deep breath. As the tender gall-bladder impinges upon 
the resisting lingers, the inspiration suddenly ceases as 
though it had been cut off. 

In some cases the upper right rectus may be distinctly 
rigid, and deep tenderness be at once obtained in the right 
hypochondrium. The pain then may be even more diffuse and 
pass down the right arm or be most marked in the right iliac 
fossa, so that the condition may be mistaken for appendicitis, 
although it must be remembered that there is at times an 
association of these two conditions as pointed out by Ochs- 
ner,"^® MacCarty and McGrath.®® 

Often there- is an area of superficial tenderness on the 
right side behind at the level of the twelfth dorsal vertebra 
and two to three fingers’ breadth from the spine. This sign 
was first described by Boas.^^ He states that this area of 
superficial tenderness is present in the majority of cases, and 
if present in the acute attack is invariably found in the in- 
tervals, but if absent in the acute attaclcs it is absent in the 
intervals. 

In 1 17 cases of this series this was the first symptom 
of which the patient had complained, while in 71 cases this 
more severe diffused pain only appeared after the patient 
had complained of dyspeptic pain for some years. In two 
cases it was only noticed after several attacks of colic and 
jaundice. 

The facts that these symptoms are likely to occur in severe 
attacks superadded to the constant pain, that there is local 
tenderness with rigidity and referred pain, that there is gen- 
eral malaise, and that the symptoms are almost identical 
although not so constant as those found with some cases of 
suppurative cholecystitis are very suggestive that the condition 
is due to chronic or subacute inflammatory changes in the 
gall-bladder. In nearly all the cases in the above series it 
was noted that the gall-bladder was inflamed, adherent, or 
fibrotic and contracted. 

(To be continued.) 



SOME MODIFICATIONS OF TECHNIC IN THE SUR- 
GERY OF THE GALL-BLADDER AND 
BILE-DUCTS.,* 

BY JOHN E. SUMMERS, M.D., 

OF OMAHA, NEB. 

Experience to date has developed successful lines of sur- 
gical procedure in the operative technic of cliolecystostomy, 
cholecystectomy, choledochotomy, diolecystenterostomy, and 
several rare operations on the gall tracts. In my judgment, 
when the most reliable life-saving operations are to be chosen, 
sufficient importance has not been placed upon, first, the condi- 
tion of the patient at the time of operation, and, second, the 
local findings after the abdominal incision has been made. The 
writer published eleven years ago in the Philadelphia Medical 
Journal, a technic for cholecystostomy which had in principle 
the formation of a channel for drainage, lined by peritoneum 
(a continuous peritoneal drainage route). For several years 
prior to this publication, I had found by following out this prin- 
ciple that the danger of a fistula was avoided in all cases when 
the. route to the duodenum via the cystic and common bile- 
ducts was free. Formerly it was not an infrequent experience 
that, like an intestinal fistula, the mucosa of the gall-bladder be- 
came attached to the abdominal incision, like the mucosa of 
the intestine, so as to cause a similar fistula. 

The technic which I published and illustrated in 1900 is 
tliat generally advised by text-book writers; some few modifi- 
cations have been made : Drs. Mayo, in Keen’s “ Surgery,” 
vol. iii, p- ioi7j illustrate and describe my technic, as modi- 
fied by a purse-string suture. The original technic is well 
illustrated in Jacobson and Rowland’s “The Operations of 
Surgery,” vol. ii, and also by Binnie. I have called attention 
to this technic because it is the one in use to-day by most sur- 

*Read before the American Surgical Association, June 21, 1911. 
no 
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geons, but too few seem to realize its limitations, at least their 
writings and my observations of their work have so impressed 
me. There are contraindications to the attempted employ- 
ment of the usual technic of cholecystostomy, when from the 
situation or size of the gall-bladder it is impossible to sew it 
to the parietal peritoneum without loosening the peri- 
toneum on each side of the abdominal incision, so that these 
flaps of peritoneum can be depressed and attached to the gall- 
bladder. This technic (introduced by Mayo Robson), al- 
though in some cases practicable, is never a wise procedure be- 
cause it results in the formation of painful and maybe danger- 
ous adhesions; it is entirely unnecessary. If the drainage 
tube is properly fastened into the gall-bladder, nature, in a 
few hours, protects the tract of the drainage tube by limiting 
adhesions. A cigarette drain may be employed to still further 
establish a protective route for the drainage tube, and a gutter 
of omentum may be arranged as a further protection. 

Whenever the gall-bladder walls are infiltrated so that a 
safe and easy invagination of them is difficult, no attempt in 
this direction should be made. Many surgeons under such 
circumstances sew a drainage tube into the gall-bladder and 
then sew the gall-bladder to the peritoneum of the abdominal 
incision. There is danger that a fistula may follow this technic 
— I have seen such results. My practice is, first, to excise the 
mucosa of the gall-bladder for a half to three- fourths of a cen- 
timetre around the periphery of the incision into it, and then 
fasten the drainage tube by a securely tied purse-string catgut 
suture introduced so as to exert sufficient pressure upon the 
mucosa beyond its excised border; this not only secures the tube 
and prevents hemorrhage, but also eliminates the mucosa in 
such a way as to prevent the formation of a fistula. 

When infection is a marked feature of the contents of a 
gall-bladder, and its walls are thickened and cedematous, none 
of the methods of technic already described are suitable or 
The object of treatment in such an instance is to provi e 
drainage with the le^t trauma to the integrity of the ga^ 
bladder walls, more especially to the mucosa, whicli may 
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greater or lesser part be necrotic. Whenever possible, the soft 
adhesions surrounding such a gall-bladder should not be dis- 
turbed — ^rather one or more gauze packs may be introduced 
to still further insure the localization of the infection. The 
gall-bladder must be freely incised, and, if easily done without 
tension, sewed to the abdominal incision and drained with a 
tube. If tension would follow such suturing, introduce and 
fasten by a suture a good sized rubber tube into the gall- 
bladder, and by cigarette drains and gauze packs completely 
circumscribe the infected gall-bladder. 

In the absence of infection cholecystectomy is a justifiable 
operation. An old contracted gall-bladder containing a cal- 
culus, may better be removed. Hydrops of the gall-bladder 
from an impacted calculus in the cystic duct or a stricture clos- 
ure of the cystic duct may best be treated by cholecystectomy, 
compensation by hypertrophy of their walls and enlargement of 
their lumen having taken place in the hepatic and common 
ducts. However I must take issue with those who advise 
cholecystectomy in any acute infection within the gall-bladder 
extending into or beyond the cystic duct. Likewise I feel con- 
fident that more lives will be saved and fewer complications 
follow by avoiding cholecystectomy when infective inflamma- 
tions are apparently confined to the gall-bladder, especially 
so, should there be gangrene of the gall-bladder. 

All acute infections of the gall-bladder, empyema, gaii" 
grene either involving the mucosa alone or the muscular walls 
and peritoneum should be treated by simple incision and 
drainage after a protective gauze packing off of the peritoneal 
cavity. I have known disaster follow cholecystectomy in such 
cases ^the crushing of the cystic duct and its artery, more 
especially of the poison laden lymphatics; the trauma ’to the 
peritoneum passing from the gall-bladder neck to the gastro- 
hepatic omentum, can and does in some such instances lead 
to a thrombophlebitis and fatal infections. In two cases I 
know of, there was sloughing of the stump of the cystic duct 
destroying it so ftat the biliary fistula resulting communicated 
directly with the hepatic duct. Had the operative in- 
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terference been limited to free incision into the gall- 
bladder after gauze packing, the gangrene would prob- 
ably not have extended; tension would have been relieved 
and had not nature brought about, a cure the patient’s im- 
proved general condition would have admitted of some one of 
the several plastic procedures being carried out. The removal 
of gall-stones from an infected gall-bladder should be done 
with great gentleness. In fact at times it is much wiser not 
to attempt their removal until the circulation is better estab- 
lished by the relief of tension following free incision of the 
gall-bladder fundus. The spooning out of gall-stones is always 
accompanied by more or less trauma to the mucosa of the gall- 
bladder, thereby in seriously infected patients opening up fresh 
foci for attack by the invading germs. The expression of 
enough of the stones through a free incision into the gall- 
bladder fimdus by passing the fingers of one hand under the 
gall-bladder and raising it up against the under' surface of the 
liver or against the fingers of the other hand as indicated, will 
limit trauma, reduce tension, and admit of temporary drain- 
age. In these instances if the common duct is enlarged con- 
siderably and the gall-stone history of relatively long standing, 
this enlargement may not be a compensatory change, but 
one due to an impacted stone in the lower end of the common 
duct, and this duct should be incised and drained. I have 
the notes of a number of patients, teaching the wisdom of 
the practice advised, and I have seen death follow the more 
ideal technic. One particular fact has been impressed upon 
me : whenever upon incising an infected gall-bladder of a very 
ill patient, there is a foul odor to its discharging contents, 
no further trauma should be inflicted within the gall-bladder. 
If in such a case it is possible to reach the cystic duct it should 
be incised. 

Open drainage and protective gauze packing ^e the best 
life-saving measures — ^these are emergency operations, an it 
is wonderful how seldom secondary operations are requir 

Years ago in an emergency, I made an anastomosis beUveen 
the common bile-duct and the duodenum ; there was a stricture 
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of the cystic duct and also of the duodenal end of the common 
duct. The patient recovered. ^ 

The anastomosis of the gall-bladder to the duodenum or 
other parts of the bowel is usually readily feasible and valu- • 
able in obstructions in the common duct and in chronic pan- 
creatitis. Its exact position in the latter condition is not 
determined, but I am personally convinced of its value ; if the 
temporary drainage of cholecystostomy is of value in the 
treatment of chronic pancreatitis, then the permanent drainage 
by cholecystenterostomy must be doubly so. When chole- 
lithiasis is a complication of pancreatitis, the drainage should al- 
ways be external, and possibly will be favored by the repeated 
forcing of water through the ducts into the duodenum as 
recommended by MacArthur. Likewise such treatment, chole- 
cystostomy and duct washings, may be advisable whenever 
cholecystitis is a prominent symptom as a complicating or 
relapsing factor of typhoid fever. This surgical procedure 
should only be employed after the failure of vaccines. New 
infections may occur through the nurse taking care of ty- 
phoid patients not using proper “ surgical ” precautions, as the 
wearing of rubber gloves, etc. “ The route from the bed-pan 
and urinal to the food tray is a short one.” I have had) made 
for me and use horse serum, each 10 c.c. containing 10 grains 
of calcium lactate, which I believe has been as a prophylactic 
measure of service in preventing possible hemorrhage in 
cholsemic cases. 

^Journal of the American Medical Association, March 10, 1900. 


MESENTERIC CYSTS. 

WITH REPORT OF A CASE. 

by GROVER C. NEY, M.D., 

OF BALTIMORE, MD.. 

Medical Superintendent of the Hebrew Hospital. 

AND 

A. L. WILKINSON, M.D. 

The following is the report of a ease which te come 
under our observation, together with a resume 
on the subject as regards the etiology, symptomatology, d.ag 
nosis, and treatment of mesenteric cysts. 

T TT W ap-ed eio-ht years, female, was admitted to 
the HSrerl;s“tal on October aj, tpto, complaining of pa.n 
in the abdomen and across^ the back. standpoint of 

The family history is ^ cancer of the 

neoplasms, her grandmother ^ tumor of the breast, 

stomach, and her mother having of age 

which was removed when she was twenty hve ye 

and which has not recurred. 

■Her past history is unimportant, e p , . j dis- 
she has been troubled with constipation and abdomina 

comfort for several years. no+ient began to com- 

Present Illness . — ^About two year g times when she 

plain of severe abdominal pain, -^specia oil, 

was constipated, which was reliev , ^ ^ abdominal 

At first these attacks of “‘^.^rbut they have 

pains would occur about once every present time, when 

gradually become more f«<l" to 0^00 “^ in bed for 
they occur daily. Several months Jo patien^V vomiting, tl.= 
three weeks with severe a the pain as severe 

vomitus he has a constant aching m her 

and sharp, and states tha 

abdomen at all times. phy'sical examination patient 

Physical Exaimnakon. ^ ^ ^ .orps^ion and color good, 

found to be fairly well Just to the left of 

Examination negative except for 
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the umbilicus a large mass could be seen. On palpation this 
mass was found to be movable and could be pushed from side 
to side or higher up in the abdomen, and apparently was tlie 
size of a cocoanut. The liver and spleen were not palpable, and 
there was no rigidity or tenderness made out except upon firm 
pressure over the tumor-like mass. 

Operation . — ^Under ether anaesthesia abdomen was opened 
by a median incision, extending from an inch below the um- 
bilicus to the pubes. After cutting into the peritoneum a cystic 
tumor about the size of a cocoamut jutted into view. The mass 
was multilocular, each lobe in itself being made up of many 
lobules. The tumor was located between the layers of the 
mesentery, about the middle of the ileum. Intestinal clamps 
were placed on the bowel on either extremity of the growth. 
The intestine was then cut external to the clamps, and the 
mesentery cut and clamped external to the growth. All bleeding 
vessels were ligated, and an end-to-end anastomosis performed. 
One small cigarette drain was inserted in lower part of the 
incision and the patient left the table in good condition. 

Patient made an uninterrupted recovery, bowels moving 
three days later and drain removed four days after operation. 
She left the hospital twelve days after operation, cured. Her 
bowels moved daily and there was no abdominal discomfort 
whatsoever. She was seen four months after the operation 
when she was perfectly well. Had gained 30 poimds. 

The growth involved practically the whole mesentery of the 
ileimi and apparently originated close to the intestinal margin. 
It consisted of two cystic masses with a sulcus extending be- 
tween them close to the bowel — ^the larger cyst mass involving 
5 inches of the bowel and the smaller 3. The greatest circunir 
ference of the larger cyst mass was 9 inches and that of the 
smaller 7. The circumference at the sulcus between the two 
masses was 5 inches. The whole growth weighed 13 ounces. 

The bowel measured 8 inches and the cut free mesenteric 
border 4 inches, which necessitated fixation of the bowel and 
caused moulding in a circular manner around the cj^st. The 
bowel over the larger cystic mass was completely flattened owing 
to the tension produced upon it by the growing cjrst, the cystic 
mass extending well out on either side of the bowel for at least 
two inches. The smaller cystic mass consisted of two cysts the 
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Mesenteric cyst together with resected bowel. 


Fig. 2. 
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size of hen eggs on either side of the bowel. These cysts were 
opened to obtain the fluid for examination and were found to 
communicate in the median line close to the bowel margin. 

The walls of the cysts were thin, shiny, translucent mem- 
branes, and showed definite lines of smaller cysts within. The 
growth was so arranged that it could have easily become 
twisted upon itself with the bowel, where the two cystic masses 
met as a centre, and thus caused obstruction. This, no doubt, 
was the origin of the severe vomiting spells described above. 
A few small blood-vessels were noted traversing the cyst walls. 
One cyst at the junction of the larger and smaller cystic mass 
had a much thicker wall and was firmer than the rest of the 
cysts, and was the size of a pigeon’s egg. 

Sections were made from the larger and smaller cysts. Their walls 
were composed of fibrous tissue containing a few small cells, blood- and 
lymph-vessels. On their inner surfaces there were epithelial cells which 
were columnar in type, the protoplasm staining very little but the nuclei 
staining very well. Some of the nuclei were lying close to the basement 
membrane, but others were close to the secreting surface of the cell. 

It is interesting to note that the contents from the minute cysts 
were gelatinous, and clear, while that of the larger cysts was watery, 
milky, opalescent, and bluish. On allowing the same to stand a shimmer- 
ing deposit appeared on the surface. This proved to be, on microscopical 
examination, showers of cholesterin crystals. The total quantity of fluid 
removed was 115 c.c. The specific gravity was 1.016, and its reaction 
was neutral. The following were found on microscopical examinations: 
showers of cholesterin crystals, fatty acid crystals, fat cells, leucin 
globules, degenerated epithelial cells (some with and some without yellow- 
ish pigment), and fat droplets, which had the characteristic stain witir 
Soudan three. The total albumin was 14 grammes to the litre. The 
chemical tests were made for pseudomucin, but this constituent was 
lacking. 

The appearance, microscopical and chemical analyses of this struc- 
ture would at once remind one of the cystadenoma of the ovap^, except 
for the absence of pseudomucin which is thought to be an important 
factor in these growths. The structure of the cystadenoma of the ovary 
consists of multiple cysts which are lined with columnar epitheliuni. 
The contents of the smaller cysts are gelatinous and clear, as describe 
in. the smaller cysts of this growth, and the larger ones are liquid an 
cloudy, as in the larger ones of this growth. 

When we consider that up to the present time there are 
about 200 mesenteric cysts in all reported in the literature, we 
can well make the statement that they are amongst the surgica 
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rarities. The first record we have is of a case reported by 
Benevieni in 1507 which he found at autopsy. Indeed up to 
1850 all cases reported were found at post mortem. 

The history of mesenteric cysts has been divided by 
Biaquehaye into three periods: First, the period commencing 
with Benevieni and extending to 1850, consisting solely of 
cases recorded at autopsy; second, from 1850 to 1880, during 
which time operations were occasionally performed for the 
lemoval of mesenteric cysts, but usually after an incorrect 
diagnosis, these cases generally terminating fatally; third, 
from 1880 until 1900, during which time interesting and 
helpful discoveries resulted in having the cyst diagnosed and 
operated upon successfully. We can very well add to the 
classification of Braquehaye a fourth period commencing at 
the^ time of Dowd’s interesting theory, “ the origin of mesen- 
teric cysts from embryonic sequestration,” and extending to 
the present day. 

The most important workers in this field have been Portal, 
■v^o classified them as early as 1803; Braquehaye, who in 
I 92 reported 104 cases of mesenteric cysts and classified 
them as follows : ( i ) sanguineous cysts or hsematomas ; (2) 
lymphatic cysts; (3) parasitic cysts or hydatids; (4) con- 
genital cysts or dermoids; (5) cysts of joining organs,' such 
as ovarian, parovarian, and pancreas; and Moynihan, who, 
m a very comprehensive article in 1897, also classified them 
as o ows. (i) serous cysts, (2) chyle cysts, (3) hydatid 
cysts, (4) blood cysts, (5) dermoid cysts, (6) cystic malig- 
nant disease In 1900 Dowd expounded a logical theory for 
^ mesenteric cysts, and based a classification on 
this theoiy which is more tenable than either of the previous 
classifications, his being as follows: (i) embryonic cysts, (2) 
hydatid cysts, (3) cystic malignant disease. 

etiology. 

The etiology of these tumors is at present an unsettled 
matter, there being two schools,— Braquehaye-Moynihan- 
Porter and their followers, who adhere to the theory that 
mesenteric cysts are of multiple origin; and Dowd, who 
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claims that they are of embryonic origin, this being a modifica- 
tion of Cohnheim’s theory. » 

Dowd states that in the development of the Wolffian body 
it is probable that portions of the germinal epithelium of some 
of the organs are separated and carried between the layers of 
the mesentery in the development of the alimentary canal. 
In later life these cells become activated and take on new 
growth. The fact that in the growth of various organs, 
such as the liver, suprarenal, lung, spleen, pancreas, and thy- 
roid, accessory lobes are frequently found far from the organ 
itself is an argument in favor of this theory. Up to igoo 
very little work had been done as to the origin of mesenteric 
cysts, no cyst wall had been examined microscopically, nor 
contents chemically. Dowd made tests and sections of a cyst 
and its contents and was struck by their marked similarity 
to the cystadenoma of the ovary and its contents. Since then 
a number of cases have been reported in which, after careful 
examination of their walls and contents, the tissues similar 
to those found in various organs of the abdomen have been 
found. 

Various Forms of Mesenteric Cysts. — Blood Cysts . — 
These cysts have been reported from time to time. Frequently 
a history of injury could be obtained from patients having 
sanguineous cysts, and these cases were, of course, suffering 
with simple hcematoma. They are usually preformed cysts in 
which hemorrhage has occurred. The majority of mesenteric 
cysts are well supplied with blood-vessels and one can easily 
conceive how one of the inner vessels could rupture and pro- 
duce hemorrhage within the cyst wall. According to Dowd’s 
theory these cysts could well come in the class of embryonic 
cysts. 

Dermoid Cysts . — A few dermoid cysts of the mesentery 
have been reported. Dermoids occurring in the abdomen have 
generally been considered ovarian in origin. According to 
Cohnheim they are ectodermal inclusions during fetal life 
and the growth of these elements at a later time. Langton 
reports a case in which both ovaries were involved with der- 
moid cysts and a similar structure found between the layers 
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the mesentery. It is interesting to note that all mesenteric 
dermoids reported have occurred in females. Dermoids, there- 
tore, are no doubt of ovarian origin. 

Ch^e^ Cysts. This class constitutes the most common of 
mesenteric cysts. They contain a milk white fluid, and the 
mcroscopical appearance shows granular cells, some of which 
ve undergone fatty degeneration, and the walls of the cysts 
re usu y brous and firm. It has been supposed that these 

dilatation of some of the lacteal or 
vessels. It has also been suggested that there has 
usion of chyle into previously existing cysts. We 
^rstand how a duct which has a gland behind it 
a Cystic if it were occluded. Demons reports 

tained K1 Ocular cyst in which one compartment con- 

a chvlp other chylous fluid. Kuster described 

could not 1 ^ epithelium, a lining which 

reports a chvl^^ ^^^sted in a dilated lymph vessel. Ducasset 

ish serous yeUo'V- 

tained white chyloufauid “‘I 

cysts reported, which h^d 

the receptaculun, ch^i Milerp 

have various origin and that ^tt" ’’ 

accept their contend and locatiZ 

lar epithelium will be found • Microscopically glandu- 

generationof lymph-gla„rir Tu ^ ‘he de- 

ing from dilatation of lymph TstT*"” •” 
these elements has not r^Ited fro^’ ^trophy of 

to Dowd the various forms of According 

embryonic cysts in which chyle has eff ‘^T P‘Mormed 
Hydatid Cysts . — Hydatid mes 
distinct and separate by themselvS '"i' thf’ ^ 
specific cause, the growth of the Tania ® 

are quite a number of cases reporteTfn 
hooUets or the peculiar laminated structures of 
have been described from the miVm. • * *he cyst walls 

cyst. microscopic sections of the 
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Cystic malignant diseases of the mesentery have been re- 
ported, some representing a metastasis from other organs, 
and several cases primarily occurring between the layers of 
the mesentery are on record. 

Gas Cysts . — The gas cysts described by Dr. J. M. T. 
Finney are really not mesenteric in origin, and cannot be put 
in our classification. 

Serous Cysts . — ^These cases have been referred to by many 
observers, but the lines of classification are not very well 
marked, and embryonic cysts such as Dowd’s and the ones 
described below are most likely the serous cysts of the old- 
fashioned classification. 

There are several cases reported in the literature which 
suggest that the cysts are of embryonic origin from different 
structures. I. Walker Hall reports a case of a boy, fifteen 
years old, in whom' the cyst consisted of all the layers of the 
stomach, but it had no connection with the stomach, which 
was normal as regards position and relation. Fran Van Der 
Bogert reports a case in a girl, five years old, with the arrange- 
ment and structure of the cyst wall similar to that of the 
intestine. Dowd also mentions a case reported by Eve of a 
cyst removed from the mesentery of the jejunum, which had 
three layers of unstriped muscle-fibres within its wall; another 
by Fehleisen describing a multilocular cyst whose wall con- 
tained three layers, an outer connective tissue, and an internal 
layer of exclusively unstriped muscle-fibre; and another by 
Bretano of a mesenteric cyst in the walls of which smooth 
muscle-fibres were found under the serosa. These cases 
naturally malce one think that they are due to a sequestrum of 
a portion of the bowel. 

It is very interesting to note that, besides the connective 
tissue, fat, lymphatic vessels, glands, and blood-vessels lying 
between the mesentery, a few fibres from the muscle of Treitz 
and some of the radiating muscle-fibres of Rouget derived 
from the two pillars of the diaphragm are present, as we 
as certain congenital remnants of the Miillerian and Wol nan 

ducts and bodies. 
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SYMPTOMATOLOGY AND DIAGNOSIS. 

The most important symptoms of mesenteric cysts are: 
an abdominal tumor, frequently located centrally, freely mov- 
able, and in the female not connected with the ovary, fluctua- 
tion of the mass being frequently elicited; obstinate constipa- 
tion of increasing intensity; severe abdominal pain, relieved 
by defecation; and a continual abdominal discomfort. Volvu- 
lus occurs frequently from twisting of the growth upon itself, 
thus kinking the bowel. Vomiting is very important, being 
frequently the symptom of a partial obstruction. Emaciation 
is often present, but this is not necessarily due to interference 
with the lacteals, inasmuch as cases are on record in which 
large portions of the small bowel have been removed without 
disturbance of nutrition. Emaciation is probably due to con- 
stipation and pain. Age is of no significance, cases having 
been reported varying in age from eleven weeks to eighty 
years. Mesenteric cysts are more common in women than in 
men. Puny development is characteristic in these growths. 

The cardinal symptoms are therefore as follows: pain, 
constipation, fluctuating movable mass in region of the um- 
bilicus, and loss of weight. Some growths, however, es- 
pecially the smaller ones, present no symptoms whatsoever. 

TREATMENT. 

No Specific rule can be laid down as regards treatment, 
each case necessarily having to be treated differently, varying 
on the location and size of the growth and the condition of 
the patient. Surely every diagnosed case should be operated 
upon. If the cyst has a definite pedicle it should be ligated 
and the growth removed, but if there is no pedicle the cyst 
should be enucleated. If the growth involves the mesentery 
in such a manner that the involved portion is very broad and 
its whole width from bowel margin to the posterior abdominal 
connection is involved, a resection should be. performed as 
enucleation would possibly disturb the blood supply of the 
bowels. The method of resection would depend upon the 
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judgment of the surgeon. Some cysts are so large and so 
situated that enucleation or resection is out of the question. 
In these cases an incision should be made into the growth, 
and drains inserted. These patients drain from four to twelve 
weeks, but the fistula will finally close. 

The most serious complication of these cysts if not operated 
upon is intestinal obstruction. A number of cases are re- 
ported in the literature from this cause. As the growths in- 
crease in size, pressure is brought to bear upon the involved 
bowel centrally and laterally by the lateral growth of the cyst. 
This central pressure and lateral tension flatten out the bowel 
so completely that it is with difficulty that anything can pass 
through it. Volvulus is also an important cause of obstruc- 
tion in these cases. 

In conclusion, we wish to extend our sincere appreciation 
to Dr. B. M. Edlavitch for his helpfulness in the pathological 
portion of this work. 
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TRANSACTIONS 

OF THE 

PHILADELPHIA ACADEMY OF SURGERY. 


Stated Meeting, Held March 6 , 1911. 

The President, Dr. Robert G, LeConte, in the Chair. 


Dr. Astley P. C. Ashhurst presented four patients, three 
from the service of Dr. Chas. H. Frazier in the Episcopal Hospi- 
tal, and one from the service of Dr. R. H. Harte in the Ortho- 
paedic Hospital. 

I. AMPUTATION OF LEG BY THE METHOD OF BUNGE. 

'By the usual methods of amputation, in which no attempt is 
made to secure an end-bearing stump, the patient is compelled to 
wear an artificial leg with an inner socket, and to bear his weight 
almost entirely on the tuberosities of the tibia. This results in a 
certain amount of give at each step, producing decided dis- 
ability from a lack of elasticity in the gait, even if there is no 
marked limp. To overcome this disability, and to secure a stump 
on which the patient can bear his entire weight as he does nor- 
mally on his foot. Bier {Deufsch, Zeit. f. Chir., 1892, xxxiv, 43^5 
Arch. f. klin. Chir., 1895, i, 35 ^) devised his osteoplastic method, 
analogous to that of Pirogoff at the ankle, or of Stokes and 
Gritti at the knee. Bier’s method appears to have been prac- 
ticed by various surgeons in this country, and has found its way 
into many text-books of operative surgery ; but the much simpler 
method of Bunge, of Konigsberg, seems to be little known. This 
method was described at length in 1905 ^Beit. s. klin. Chir., 1905, 
xlvu, 808), when the histories of twelve patients were reported. It 
was proposed on the theory that the tenderness of stump is due to 
little islets of new formed bone, derived from shreds of periosteum 
or from marrow cells displaced at the time of operation Bun-e 
argued that if those could be prevented from developing and if 
the bones were to be covered only by a flap of skin, conditions 
124 
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closely approaching the physiological would be present. Ac- 
cordingly, his proposition involved not only discarding the perios- 
teal flap, but even sawing the bones 2 mm. below the level at which 
the periosteum was divided, and then scraping out the medulla 
of the bones for several millimetres above the level of section. 
This method was used by Dr. Ashhurst in the case of Edward 
S., aged forty-seven years, who was admitted Nov. 25, 1910, to 
the service of Dr. Frazier, in the Episcopal Hospital, for crush 
of the right foot. Amputation was done five hours later, as soon 
as the moderate shock present on admission had passed off. 

An Esmarch band was applied above the knee ; long anterior 
and a short posterior skin flaps were formed, in the lower third 
of the leg. The muscles were divided circularly down to the 
bones at the base of the skin flaps. The periosteum was divided 
circularly at the same level. Then the periosteum and muscles 
below the section were dissected with most meticulous neatness 
from the shafts of tibia and fibula, thus absolutely denuding these 
bones of all tissue for a distance of an inch or more below the 
level at which the muscles and periosteum had been divided cir- 
cularly. Then the bones were sawed about one-eighth of an inch 
below the line of section of periosteum and muscle, the fibula be- 
ing sawed off first, and a little higher than the tibia. Then the 
medulla of both tibia and fibula was scraped out with Volkmann’s 
sharp spoon for about an eighth of an inch. After ligating the 
vessels, the Esmarch band was removed, and the skin flaps closed 
with interrupted silkworm gut sutures, a small rubber drain 
tube emerging at the outer angle of the incision. This tube was 
removed on the third day, November 28, without disturbing the 
deep dressing. 

November 30: Light tapping on the end of the stump gave 
no pain. This tapping was gradually increased in force at eacla 
daily visit, never causing any pain; the patient merely acknowl- 
edged that he felt it, even when the tapping had increased to a 
severe thumping with the heel of the surgeon's hand. 

December 5: First dressing. Sutures removed. Incision 

completely healed. . 

December 10: Patient can now bear without any discomfort 
all the pressure which can be brought to bear by the surj^eon s 
hand directly on the face of the stump, through t in gauze 
dressings, so long as this pressure is not suddenly app le 
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December i6 : Three weeks since amputation. Can stand mo- 
mentarily on stump, without pain, and with only slight support 
to hands to maintain balance, and with good leg swinging free 
of the floor. 

December 20 : Twenty-five days after amputation the patient 
was photographed standing on a chair on his stump, balancing 
himself with his hands on the back of the chair, and his other 
leg hanging free in the air. 

The subsequent conduct of the patient was discouraging. He 
was discharged from the Episcopal Hospital with directions to 
apply to the Orthopaedic Hospital, where,' in the service of Dr. 
G. G. Davis, it was proposed to have him provided with an ar- 
tificial leg made to permit use of his end-bearing- stump. Within 
two days, however, of his discharge from the Episcopal, he or- 
dered from another source an ordinary type of artificial leg, with 
all the weight borne through an inner socket taking its bearing 
on the head of the tibia ; and he merely came to the Orthopaedic 
Hospital to inform his surgeon that the man who made his arti- 
ficial leg told him that an end-bearing stump was a surgical 
impossibility ; and even though this leg maker had ocular evidence 
to the contrary, because the patient showed him how he could 
stand on the end of his stump, yet the leg maker argued that as 
he had never seen any other stump which could bear the patient’s 
weight, he could not make any other kind of artificial leg than he 
was in the habit of making. 

II. CONGENITAL ELEVATION OF LEFT SCAPULA. 

John S., now aged three and a half years, was admitted to Dr. 
Harte s service at the Orthopaedic Hospital Oct. i, 1908, at the 
age of 17 months. He was so weakly at this time that it was 
thought unwise to institute any very active treatment for the 
deformity, which was very marked. The child could not sit up, 
but doubled up constantly to the left side. A year later Oct. 
7, 1909, he was admitted to the ward, and kept in bed with head 
and foot extension for two months, and was discharged Dec. 
20, 1909, wearing a scoliosis brace, with head support, and with 
noticeable improvement in his deformity. He was readmitted for 
operation when three years old Aug. 4, 1910. 

Examination (Aug. 4, 1910).— Head falls to left shoulder 
and cannot be brought straight. There is scoliosis, convex to 



Fig. I. 



Congenital elevation of left scapula, three 
months after operation. (Case II.) 
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right in dorsal and to left in lumbar region of spine. Skiagraph 
shows absence of left fourth rib; left third rib is rudimentary, 
terminating- a short distance from the vertebral column. Left 
second rib is very prominent at costal cartilage, and bends 
sharply backward across inner wall of axilla. Several skiagraphs 
showed no evidence of cervical rib. Left arm is not used prop- 
erly; supination of forearm is not quite complete; external rota- 
tion of humerus is normal in extent. Humerus can be abducted 
to 90 degrees, and ' then further elevation is checked by scapula 
which cannot rotate.' Muscles: Pectoralis major, trapezius, and 
deltoid present ; tense band of trapezius runs from occiput to scap- 
ula. Left latissimus dorsi apparently is absent. Supra- and 
infraspinatus present. Left arm can be abducted across patient’s 
back until elbow touches angle of right scapula. Right arm can 
be abducted across back only until it makes an angle of 10 
degrees to left of a sagittal plane passing through right shoul- 
der. Scapulae: Left scapula is considerably higher than right, 
which is normal. 


Left Scapula. Right Scapula. 

From vertebral border to acromion, From vertebral border to acromion, 
7 cm. 6 cm. 

Length of vertebral border, 6 cm. Length of vertebral border, S cm. 

Scapula extends from .5th cervical Scapula extends from 1st dorsal 
to to 

2d dorsal vertebra. 6th dorsal vertebra. 

Left scapula is rotated in frontal plane so that lower angle 
is only I cm. from vertebral spine and is immovably fixed there. 
(The above measurements were made through the soft parts of 
a chubby child, and therefore are only approximations.) 

Operation (Aug. 8, 1910). — ^Ether, patient prone. Four- 
inch incision along vertebral border of left scapula ; di- 
vided trapezius, which contained dense fibrous band^ run 
ning from occiput to upper border of scapula; dividec 
levator ang-uli scapulas; divided both rhomboids close to 
scapula, and excised a cartilaginous band attaching angle 
of scapula to spine of vertebra (this at once permitted free ro a- 
tion of scapula in frontal plane) : there then remained a feu en^e 
bands uniting subscapularis to thorax near angle of scapu a, 
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these were divided. The scapula was then depressed as much as 
possible, and the rhomboids were resutured to the upper angle 
of scapula, above its spine, thus rotating its lower angle away 
from the vertebral column. The wound was closed without 
drainage. No exostoses or cervical ribs were found. 

Recovery was prompt, and improvement in the deformity and 
function of the left arm very marked. The child still wears his 
scoliosis brace, with head support; and owing to the congenital 
absence of two ribs it is not likely that he will ever be verj' 
straight. But he now holds his head erect, can put his left 
hand to his head, to the nape of his neck, and to the back of 
his waist. He seems to be still improving. 


III. EXCISION OF URETHRA, WITH END-TO-END SUTURE. 


Frank S., aged nine years, was admitted to Dr. Fraziers 
service at the Episcopal Hospital Nov. i, 1909, having passed 
no urine for ten hours. His bladder was distended above the 
umbilicus. He gave a history of a fall two months before from a 
height of 3 or 4 feet, astride an iron bar ; this was followed by 
ecchymosis locally, and temporary passage of blood-clots from 
the urethra. No further trouble was experienced until three 
days before admission. On admission a filiform bougie was passed 
with some difficulty, and by gradual dribbling of urine the bladder 
was emptied within 24 hours. 


Though the filiform remained in place, it never was found 
possible to pass a Gouley catheter over it. It was therefore 
decided to operate; and in view of the well-known difficulty of 
keeping traumatic strictures dilated if they are treated merely 
by incision, it was determined to excise the strictured portion 
of the urethra, and to suture the divided ends together; but if 
this^ was not possible it was proposed to insert a section of a 
varicose vein which was removed from another patient about 
that time and kept m salt solution ready for use 
^ operation (Nov. 12, 1909).— A median perineal inci- 
sion two inches long was made through Codes’ fascia, 
exposing the bulb of the urethra. The bulbocavemosus 
muscles were then cleared by dissection on each side, 
until the superficial layer of the triangular ligament was 
bared. The urethra (still unopened) was then carefully dissected 
free from the corpora cavernosa, dense cicatricial tissue being 
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encountered close to the urethral canal just in front of the tri- 
angular ligament. The urethra was then cut across transversely 
in front of the strictured area (the filiform remaining in place 
as a guide), and the distal (bulbous) edges of the urethra were 
caught in mosquito forceps. The strictured area of the uretlira 
was then dissected up through the superficial layer of the tri- 
angular ligament until healthy tissue was reached, when the 
urethra walls were again divided transversely, and the proximal 
(membranous) portion of the urethra was similarly caught in 
mosquito forceps to prevent its retraction. About one-half or 
three-fourths of an inch of the urethra was excised in all. To per- 
mit of approximation of the severed ends, the distal (bulbous) 
urethra was dissected loose for about an inch. A catheter was 
next passed into the bladder through the perineal' wound, and 
the filiform bougie was withdrawn. A Mercier catheter was then 
introduced through the penile urethra into the bladder, and the 
first catheter withdrawn. The ends of the urethra were then 
united (first the roof and then the sides) with four inter- 
rupted sutures of chromic gut. A small wick of iodoform gauze 
was placed against the unsutured chink in the floor of the 
urethra, and the Mercier catheter was left in place, draining the 
bladder through the penile urethra. The perineal wound was 
closed around the gauze drain with interrupted sutures of silk- 
worm gut. 

The time of the operation was one hour; owing to the scar 
tissue and the diminutive size of the parts in a small boy of nine 
years, it was a rather tedious dissection. 

The urine drained well from the penile catheter, but on the 
fifth day this was found to have prolapsed through the perineal 
wound, and it was accordingly withdrawn. Thereafter most o 
the urine passed through the perineal wound, but there was no 
loss of control. Nine days after operation a No. 14 
sound was- passed with perfect ease ; and this was repeate twice 
weekly for two or three weeks. Urine ceased to come throu^, 1 tie 
perineum after two weeks, and the perineal wound was entire y 


healed in four weeks. 


During January and February, 1910, Nos. 12, 14. and 10 • 

steel sounds were passed once weekly ; then at interva s ° 
weeks until April 20, when an interval of six wee s was a ’ 
until June i. As Nos. 16 and 18 Fr. passed easi y t len, ai 
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val of four months w^-s allowed to elapse; and as on October, 8, 
1910, nearly a year after operation, Nos. 16 and 18 Fr. passed 
with perfect ease, the patient was discharged. He has had no 
urinary symptoms since the operation, and to-day seems to be 
cured of his stricture. 

IV. OSTEOTOMY OF RADIUS. 

James McP., aged fifteen years, was admitted to the service 
of Dr. Frazier, in the Episcopal Hospital, Dec. 5, 1910, with very 
marked silver-fork deformity of the right wrist, following an in- 
jury received seven weeks previously, from a fall on the 
outstretched hand. The wrist had been dressed by his family phy- 
sician for three weeks on a straight palmar splint with the fore- 
arm in full pronation. On admission, in addition to the de- 
formity, supination was possible only to the mid-position, and the 
boy could not make a fist owing to inability to flex the proximal 
phalanges, though the distal and middle could be well flexed. 
There was a large bony mass projecting beneath the flexor ten- 
dons above the wrist. A skiagraph showed an unreduced epi- 
physeal separation of the lower end of the radius. 

On December 7, the patient was etherized, and attempts were 
made to correct the deformity without operation, but without suc- 
cess. Osteotomy of the radius therefore was done about half an 
inch above the epiphyseal line. Most of the deformity then could 
be corrected, though the epiphysis of course was still in abnormal 
relation to the diaphysis. The arm was dressed in full supination 
on a Bond splint, well padded to maintain the desired position. 

The progress of the case was uneventful, and four weeks 
later the patient could make a good fist ; after six weeks all 
functions were perfect, and only very moderate deformity re- 
mained. 

ACTINOMYCOSIS. 

Dr. J. Chalmers Da Costa presented a patient in an early 
stage of actinomycosis, or, as he preferred to term it, streptotri- 
cosis. Until recently actinomycosis meant disease due to the ray 
fungus alone. Streptotricosis means a disease of man or animal 
due to one of the various forms of streptothrix. The manifesta- 
tions of the disease probably differ in accordance with the forms 
of causative organism. If organisms of thread form are present 
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the surgeon can be reasonably sure of the diagnosis. If the 
threads are branched he can be certain of it. The ray fungus 
is seldom found in humans and is not invariably found in bovine 
streptotricosis. The appearance of the disease varies with the 
stage in which it is seen. A description of the surface appear- 
ance of an early stage would by no means fit a well-developed or 
an advanced case. The appearance is greatly changed by mixed 
infection with pyogenic bacteria. A severe secondary pyogenic 
infection may obliterate all appearances suggestive of streptotri- 
cosis, and in such a case it may be impossible to demonstrate the 
streptothrix. Certain persistent abscesses, particularly abscesses 
connected with the alimentary tract, are due to streptothrix infec- 
tion and secondary infection with pyogenic bacteria. 

Every now and then a surgeon sees a long persisting sinus 
heal under the administration of iodide of potassium. This event 
at least suggests that the original cause of the condition was 
streptothrix infection. 

The patient was a man, sixty-two years of age, a native of 
New Jersey and a resident of that State. Until six weeks ago 
he was entirely well except for two carious teeth in the left upper 
jaw. There were no symptoms of antral disease. The teeth 
were pulled. An area of moderate tenderness developed under 
the orbit, accompanied by purple red discoloration of the skin. 
This discoloration spread over the left side of the face, little 
points formed which contained no " matter," and the lower eyelid 
became oedematous. The speaker lectured on this man before his 
class at the Jefferson Hospital and presented him as a case of 
streptotricosis. This diagnosis was subsequently confirmed by 
the microscopic findings. 

In this patient the stage of sinus formation has not yet been 
reached. There was no sticlcy glutinous discharge containing 
sulphur-yellow granules, in fact there was no discharge at all. 
The line is irregular and .the X-ray pictures which were shown 
exhibit two foci of disease. There was, in this case, a cutaneous 
lesion arising secondarily to osseous lesions. 

The color of the purple-red area disappeared on pressure, rap- 
idly at the margin, much more slowly at the centre. On the re- 
moval of pressure the color rushed back rapidly at the raar^n aii 
much more slowly at the centre. In other words. Here 
peraemia at the margin and beginning stasis at t le cen re. 
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surface may be described as an irregular area of purplish mottling. 
Each wave-like irregularity or projection was about one-third the 
size of the little finger-nail. Over the areas of the disease the 
surface was soft and tender, but individual nodules were not 
tender. The skin over the nodules was thin and glistening, as 
though about to vesicate, but there were no sinuses, and no pus 
ran out on incision. 

If this case were not interfered with it would inevitably go on 
to sinus formation. Microscopic slides show staphylococci as well 
as actinomyces, hence sinus formation would be certain to arise. 
Out of each sinus glutinous purulent material would ooze, and, in 
a typical case, the material would contain yellow granules. In 
some cases in which such granules cannot be recognized in the 
pus they become visible by putting the pus in a test-tube with 
water and shaking the tube. Then the granules adhere to the 
side of the tube. 

This was the fourth case Dr. Da Costa had seen of human 
streptotricosis. The first patient was a mattress stuffer, the 
second a physician, and the third a farmer. The patient shown 
was a railroad switchman. He had not been in contact with horses 
or cattle, did not handle hay or straw, and does not go into barns. 

In only lo or 15 per cent, of cases is it possible to trace such a 
close connection with grains as to make it highly probable that the 
causative organism was obtained from them. 

Dr. James K. Young called attention to a case reported in the 
American Orthopedic Society Proceedings occurring in a patient 
of thirty-five years who had actinomycosis of the lumbar ver- 
tebra. This began originally in the tonsil, travelled down the 
backed by a large scapular abscess, and finally involved the verte- 
bra. At the necropsy some of the sections of the vertebrae were 
removed and given to Dr. Speese for examination. It was at 
first looked upon as tuberculosis with a mixed infection, but later 
developments in the skin showed the characteristic yellow-sulphur 
bodies, and the diagnosis of actinomycosis was confirmed at 
necropsy. 

Dr. Charles H. Frazier reported a case of actinomycosis in 
a young man who had been referred to the University Hospital 
with the diagnosis of acute appendicitis. At the operation two un- 
usual features were observed , a pin was found in the appendix 
and the whole right iliac fossa was a mass of adhesions and 
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exudate. The appendix was removed only after a tedious dissec^n 
and there was so much oozing that drainage was imperative. The 
drainage tract showed no signs of healing, but suppurated pro- 
iZfy L persistently. A few months later a metas alrc ahsces 
Ls found in the liver and drained, and upon curetting he pus 

Tom ts cSlection Dr. B. A. Thomas discovered fte a„- 

cosis During the course of the next few months the patient de 
velopedtl attacks of intestinal ohstrurtion -heved by Jura- 
tion under spinal anaesthesia. Bactenn erapy, 

Mde of poLh, and Rontgen 

no effect. Neither the abscess in the "8!“^ ‘ 

in the liver showed any evidence <>* ^ after his ad- 

became involved, and the patient died " J 

mission to the sTs^id Acre had been under hr 

care in the dispensary of Je jpijpal Hospjjj . 

ago, ^ tlt^ dinical findings. It was a 

of actinomycosis from tn ^ 

early case, with ' an'^'^amination of the pu 

tient to the laboratory ^ cninhur-like particles wei 
and although the characteristic su ptar 1 P 

found, no fungus could >=0 <l."tst^raWical multip 
gist came to the" conclusion that it was a case of JP 

Sebaceous cyst. Some months ” 5“*"»,baceous cysts 

book on surgery he found the ="^Srappearai.ce, ai 

the face occasionally .‘‘"‘“Cs 

had been mistaken for this affection by others. 


1 T>/-k-nI7T?T n. XVi V 


A STUDY 

TTATLY AND ^ , 

Dr. B. A. Thomas (by 
invitation) presented a paper wit i le 


plastic restoration of lower up. 

Dr. AootKHLL Hbwson P-f."— d rthe - 
epithelioma of the lower lip When seen by 

arsenical paste in the ' jds o aj^^^ ,,ad ta! 

Hewson this lip was entire ) . superior carotid triang 

place in both digastric »d “ J,fp„cess of the incsm 
necessitating the removal of the alveolar p 
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canine and first premolar teeth with the involved periosteum on the 
facial surface of these alveoli and retaining the periosteum on 
the lingual surface of the alveoli, and finally the removal of four 
molar teeth and the closing of the wound by the Grant operation. 
Both facial arteries were ligated in the procedure, and the vestib- 
ular surface of the flap on the left side extended as far back as the 
entrance of Steno’s duct. It is needless to say that this was done 
as a palliative measure and not with any idea of curing the pa- 
tient, but to relieve the extensive slobbering which existed. The 
wound healed rapidly and the man’s condition was improved. The 
use of X-ray, when it was found the recurrences had re-appeared 
in both sides of the neck, was not beneficial, as marked necrosis 
in the parts affected appeared. 

MULTIPLE DIFFUSED METASTASES FOLLOWING BREAST 

CARCINOMA. 

Dr. Addinell Hewson read the history of a widow, sixty 
years of age, who was admitted to St. Timothy’s Hospital, 
Jan. 12, 1909, on account of a tumor in her left breast. 
The patient presented the appearance of a fairly healthy woman 
with a mass 5 and 8.5 cm. in size, showing signs of skin involve- 
ment and about to, ulcerate, in the cephalomedian quadrant of the 
left breast. The necrotic area measured 3 by 2,5 cm. The ar- 
teries and veins were prominent in the skin. A small nodule was 
felt in the left breast beyond the tumor towards the axilla over the 
course of the long thoracic artery. There was no supra-clavicu- 
lar involvement; the nipple was retracted in the line of the 
cephalomedian quadrant, and the area towards the ventral axil- 
lary fold was flattened. 

On Jan. 30, 1909, a Jabez Jackson operation was performed, 
removing the breast, both pectoral muscles, and cleaning out the 
axilla. The connection between the retraction of the nipple and 
the growth was shown in photograph of the gross specimen (Fig. 
3) taken Jan. 31, 1909, immediately after removal. The wound 
was entirely healed on Feb. 19, 1909, and the patient was dis- 
charged to the dispensary for X-ray treatment. X-ray was ap- 
plied tri-weekly until Oct. 8, 1909, in all seventy-three exposures, 
on which date the patient reported a small movable nodule about 
the size of a pea meziad to the mezial line of union, which was 
hard, movable, elevated, red but not sensitive; was slightly sen- 
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There was, however, some slight induration in the cellular tissue 
over the right rectus muscle as a result of the injection used two 
days previous. There was nothing however palpable or visible 
of either of the other injected areas. Sterile dressings were ap- 
plied over each ; the patient was very sensitive about touching the 
parts and inclined to be fretful. She was discharged to the dis- 
pensary on June 9, 1910. Patient was readmitted to the house 
on June 23 on account of the extreme pain in the back and right 
side, which was worse on motion. She was given an antirheu- 
matic and reported three days later as free from pain. 

Patient was discharged to the dispensary on July i, 1910* 
July 7, 1910, patient reported as having a great deal of pain 
on the left side dorsally, pain extends to the left of the spine ven- 
trad to the scapula and running around to the ventral aspect of 
the chest. On physical examination there was an area of dulness 
to the left of the thoracic spine running laterally 5 or 6 inches 
and starting about on a level witli cephal margin of the scapula, 
continuing caudad for a distance of about 10 inches. In this 
area there was increased vocal resonance, increased tactile fremi- 
tus, and bronchial breathing ; she was very nervous. 

Patient was admitted to the house July 8, 1910. 

Sept. 4, 1910, while the nurse was bathing her she noticed a 
swelling in the middle of the left femur. The leg gave the patient 
much pain on motion. On examination it was found that the 
femur was fractured and that there was overlapping with a 
shortening of 2^ inches. The foot was considerably inverted. 
Buck’s extension with 8 lbs. in weight was applied. This was 
later supplemented by a Physic splint. 

Sept. 10, 1910, patient had been fairly comfortable and the 
extension had relaxed the tension of the muscle about the frac- 
ture, but in the meantime a bed-sore had appeared over, the sac- 
rum. Patient had involuntary discharges of urine and faeces. 

Sept. 14, 19^® • W^hile changing the bed a deformity of the 
right femur was noticed, and upon investigating it was found that 
the right femur was spontaneously fractured 4 inches below 
(pedad) the trochanter. Patient was examined by three physic- 
ians and diagnosis confirmed. Patient gradually became weaker 
and died on Sept. 24, 1910, at 11.40 p.m. 

Post-Mortem Report.— Both maminary glands have been removed, the 
operation having extended into each axilla. Over the sacrum was a large 
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excavating bedsore 20 cm. in diameter, with a thick, gangrenous, foul- 
smelling sloughing mass within it. The left femur was fractured about 
its middle. Right femur was fractured 4 inches below the greater tro- 
chanter. An incision was made on the external surface of the thigh tlirough 
the intermuscular septum, the femur was sawed through above and below 
the fracture, and the specimen was removed — this on the left side. The 
specimen was cut longitudinally, and there was displayed a mass of 
tissue at the line of fracture about 3 cm. long and 2 cm. wide, the long 
diameter lying vertically (Fig. 4). There was some attempt at union in 
the fracture, there having been laid down scar tissue to such an extent 
as to mask crepitus. The marrow was red about 3 cm. either side of the 
line of fracture. Beyond this in either direction the color was normal. 
For about the same distance either side of the fracture the medulla 
of the bone was rarefied. An incision was made through the right hip 
'and the head of the femur was disjointed from the acetabulum. The upper 
portion of the bone was removed to within 4 inches below the line of 
fracture. At this point there was a deposition of new tissue, dense and 
white in character, invading the medulla and marrow cavity. This meas- 
ured about 2 cm. in diameter. Here, likewise, the marrow was red either 
side of the fracture but beyond this was normal. Both axillas were opened. 
In the left was found a small flabby gland i cm. and 6 cm. thick. Nothing 
found in right axilla. 

Liver: The common duct was patulous and no enlargement of the 
glands in this region or within the lesser sack of the peritoneum. The 
left lobe of the liver on its inferior surface was studded with white dense 
nodules varying in size from 2 to 8 mm. in diameter and sharply outlined, 
also slightly elevated. About 30 were present On the superior surface of 
the left lobe \vere about 10 such nodules and about 6 on the spigelian 
lobe. Only 3 \yere seen on the inferior surface of the right lobe. About 
these nodules the liver substance was fatty degenerated, being yellowish 
in color. Aside from these last mentioned areas, general color of the 
organ was quite normal. On gross section only three small nodules were 
found within the right lobe, but the left and spigellian lobes were fairly 
well occupied by this new tissue. No enlargement of glands in the gastro- 
hepatic omentum or in the gastric splenic omentum. Stomach contained 
about 300 c.c. of brownish black material liquid in character. Very little 
post-mortem digestion had taken place in the mucosa. There was no 
evidence of old or recent ulceration. Stomach was dilated about ono-half. 
Spleen was normal in size, slate gray in appearance, surface was shriveled, 
cut with increased resistance, scraped surface bled freely, and there was 
a slight excess of connective tissue in the trabeculae. No foreign growth 
present. Pancreas reached from the spleen well over into tlie curv'e of the 
second portion of the duodenum. It was quite normal in appearance, but 
felt slightly hardened. 

Chest: Heart reached from the second to the fifth interspace in the 
midclavicular line. Lungs were darkly pigmented. Beth lungs were ad- 
herent, apices both sho%ved partial solidification, in this region and tlirough- 
out the substance of each there were old dense calcareous nodules. In the 
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Practice of Surgery, By James Gregory Mumford, M.D. Oc- 
tavo, 1015 pages. Philadelphia, W. B. Saunders & Co., 1910. 

This book departs from the ordinary methods of surgical text- 
books. It is more a series of talks on surgery than an attempt to 
present in systematic and didactic way the facts of surgery. What 
the author has to say he has put in a direct personal form ; he has 
a concise way of putting things, bringing to the front the more 
important matters, with a result that is clear and instructive, and 
that bespeaks experience and trained observation. There is a 
certain atmosphere of what might be called surgical common 
sense conspicuous throughout the book which is decidedly refresh- 
ing. No attempt to set forth what might be called the principles 
of surgery has been made ; the writer begins at once with the in- 
dividual surgical diseases, and in accordance with his plan to take 
them up in the order of their interest and importance and fre- 
quency, so as to preserve a certain surgical perspective, he begins 
with appendicitis, and goes on from this to a consideration in their 
sequence of other derangements within the abdomen. Indeed, 
the table of contents in this book is an interesting commentary upon 
surgical conditions at the present time. First part covers the abdo- 
men; then the female organs of generation; third the genito- 
urinary organs, especially the male; then comes the chest, the 
face and neck, the head and spine ; then a chapter on minor sur- 
gery, after which a certain series of diseases of structure are con- 
sidered, including tumors and fractures and dislocations. It will 
be seen at once from the prominence given in this work to the 
female organs of generation that Dr. Mumford does not acknowl- 
edge that gynaecology is not a part of general surgery. 

It seems rather odd to a surgeon who was trained tliirty or 
more years ago to read in a “Practice of Surgery that, “ It does 
not seem necessary to describe at length the various operations 
of perineal lithotomy" (page 404). This is precisely true, how- 
ever, for it is an operation which has quite given way to the supra- 
pubic approach in cases in which the removal by some crushing 
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process is not deemed best. There is no occasion to go into de- 
tailed examination of the various paragraphs of the book. From 
the text much is omitted which might have appeared. Its chief 
value is that it sets forth in so interesting a manner surgery as 
practised by Mumford himself. It is full of practical points, and no 
surgeon, whatever his experience, can turn its pages without find- 
ing something in it of practical value. Lewis S. Pilcher. 

The Diseases of Childhood and Infancy. By Henry Kop- 
LiK, M.D., Attending Physician to the Mount Sinai Hospital. 
Third edition, revised and enlarged. Lea & Febiger, New 
York and Philadelphia. 1910. 

The advance in the study of pediatrics during the past three 
years has been so marked that the author has found that not 
only was a revision of certain chapters necessary, but the intro- 
duction of entirely new matter was essential. The wide clinical 
experience of the author and the keen insight he has shown 
heretofore in the consideration of this subject are further demon- 
strated in this revision of his former work. The author has done 
all that was possible to make it thoroughly representative of the 
best and latest knowledge in its particular field. Some 200 pages 
have been added. 

The keystone of any treatise of this class is naturally the 
problem of infant feeding. The mathematical basis which is used 
so widely at present is clearly and definitely set forth, and many 
indefinite points noted in this connection in the former edition 
have been made clear. We note that while the whey modifi- 
cations are seemingly appreciated, exception may be taken to the 
difficulty mentioned by the author in its preparation, and its 
use is counselled against on this account. 

The improvement in the chapters dealing with the diagnosis 
of the infectious diseases and the technic of their treatment is to 
be noted. Amplifications have been made to the sections consid- 
ering diseases of the stomach and those of the nervous system, 
notably cerebral palsy, encephalitis, poliomyelitis, tetany, and 
amaurotic idiocy ; revision of the chapters on cystitis and pyelitis 
has also been necessary. 

New matter under the head of dwarfism and idiocy has been 
added. , The superficiality of this consideration of infantile psychi- 
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atry shows the very meagre amount of knowledge we have on 
the subject, and hardly deserves a separate chapter as yet. 

The descriptions of the various diseases and conditions are 
otherwise clear, definite, and complete, but not long enough to 
be tiring, and present a satisfactory resume of the present day 
science and art of pediatry. James T. Pilcher. 

The Surgery of Childhood, Including Orthop.<edic Surgery. 

By DeForrest Willard, A.M'., M.D. J. B. Lippincott Co., 

Philadelphia and London. 

In these days of elaborate systems of surgery written by 
many authors, a treatise like the one before us, written by a single 
author, is of great value, as it represents the personal experience 
of many years of active surgical work. The record of the experi- 
ence is especially valuable when we take into consideration the 
widely-known surgical qualifications of the author. 

The first chapter of the work is directed to the general consid- 
erations of the surgery of childhood, which includes some impor- 
tant observations upon the anatomy of infants and children, and 
especially calls attention to the importance of a thorough and 
methodical examination of such patients, for the pediatric surgeon 
must necessarily depend largely upon objective symptoms in 
these cases upon which to base his conclusions. 

The author next considers the various surgical diseases and 
injuries of infants and children occurring in different regions 
of the body, and among those especially to be commended is the 
article upon appendicitis, which he justly states is the most 
common and important surgical disease of the abdomen in 
children. 

As might be expected from the author’s extensive experience 
with orthopaedic cases, the larger portion of the work is devoted 
to orthopaedic surgery, and in the general consideration of this 
subject the qualifications of the orthopaedic surgeon, the use and 
adjustment of mechanical apparatus and operative technic of 
this branch of surgery are fully described. 

Tuberculous diseases of the bones and joints are fully con- 
sidered ,* the comprehensive and practical character of the articles 
upon tuberculosis of the spine and tuberculosis of the hip-joint 
render them worthy of careful consideration. The author lays 
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great stress upon the open-air treatment of such cases, combined 
with operative and mechanical treatment. 

The peculiarities of injuries of the bones and joints in infants 
and children and epiphyseal separations are fully described,, 
and their diagnosis and treatment is carefully considered. 

The chapters devoted to infectious arthritis, acute infectious 
osteomyelitis, and acute infectious epiphysitis of infants are 
especially worthy of careful study. 

The articles upon tendon transplanting and nerve anasto- 
mosis represent the most modern teaching upon these subjects. 

The reader cannot fail to be impressed with the very prac- 
tical character of the article upon the etiology and treatment of 
the varieties of club-foot. 

The work ends with an article upon congenital malforma- 
tions of the joints and congenital deficiencies of the bones, and 
the author devotes considerable space to the consideration of 
congenital dislocations of the hip- joint. After describing the 
various methods of treatment for the relief of this condition, he 
states that in the majority of cases he prefers a method which 
has in his hands been followed by good results, viz,, subcu- 
taneous tenotomy of the abductors, the tensor vagina femoris, 
and the external iliofemoral fascia at the knee ten days before 
the reduction by the manipulations recommended by Lorenz 
is employed. 

The work is well illustrated, the majority of the illustrations 
being original photographs. It is noticed that occasionally cuts 
of adults are introduced to illustrate certain subjects. 

The work is eminently practical in character, and represents 
what is modem in pathology, diagnosis, and treatment, and can 
be recommended as a safe guide to the surgery of childhood. 

Henry R. Wharton. 

An Anatomical and Surgical Study of Fractures of the 
Lower End of the Humerus. By Astley Paston Cooper 
Ashhurst, A.B., M.D. Philadelphia, Lea and Febiger, 1910. 

This is the Samuel D, Gross prize essay of the Philadelphia 
Academy of Surgery. The trustees of the Gross fund may feel 
that they have bestowed the prize for 1910 upon an essay of merit. 
It has the advantage of dealing with a practical every-day ques- 
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tion. Most of the patients observed were in the author’s services 
at the Episcopal and the Children’s hospitals. 

In opening the subject, some of the current teaching is quoted 
to show the bad prognosis commonly given in elbow fractures. 
Most of the text-books, the author says, give an unfavorable 
prognosis, and the quotations from these seem rather more dole- 
ful than the common experience in competent hands would war- 
rant. The author is not speaking for himself alone but for mod- 
em surgery in general when he says, “ With common-sense sur- 
gical treatment, the prognosis of any and all fractures involving 
lower end of the humerus is much less gloomy than it has here- 
tofore been considered, and that in the vast majority of cases the 
ultimate results will be perfectly satisfactory.” 

In the author’s experience the frequency of fractures is in the 
following order: Supracondylar, 29; external condyle, 12; 
epiphyseal separation, 7 ; internal condyle, 4 ; epitrochlea, 3 ; inter- 
condylar, I. Emphasis is laid upon the fact that, if no portion of 
the diaphysis is detached, in epiphyseal separation, the line of 
separation passes directly along the epiphyseal line, and hence will 
not be visible in a skiagraph. 

The most satisfactory chapter is that on the general mechanism 
by which fractures of the lower end of the humerus are pro- 
duced. This is a subject not given sufficient attention by teachers 
and text-books. The rules for examining the patient are admir- 
able. “ It is always well to go from the known to the un- 
known ; it is frequently useless to begin by palpating bony prom- 
inences around the elbow, since from the extent of the swelling 
it may be impossible to identify them in this way. Unless some 
definite method is followed, some important point is nearly sure 
to be overlooked.” Also in the interpretation of radiographs the 
author displays a large grasp of the subject. 

The study of the individual cases is instructive. The treat- 
ment is fully described for each form of fracture. Hyperflexion 
is the position employed by the author in the permanent fixation 
in all of the fractures described in this book. He recommends 
hyperflexion warmly for all fractures except the intercondyloid 
variety. 

This method of treatment has been given a pretty thorough 
test in the hands of many surgeons. It is the feeling of the 
reviewer that Dr. Ashhurst has permitted his enthusiasm for 
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hyperflexion to carry him far. Most cases are best treated by this 
method, but cases are met in which it is distinctly not applicable. 
The reviewer has seen such cases. Dr. Ashhurst shows such in 
this book. Case 24 is distinctly such a one. It should not have 
been put up in extreme flexion. Case 28 is another in which a. 
better result would have been secured, most probably, by other 
measures. 

Studies of series of cases, such as this, with minuteness, con- 
stitute the most valuable sort of surgical literature. Dr. Ash- 
hurst has performed a distinct service. J. P. Warbasse. 
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A CASE OF BILATERAL TEMPOROMAXILLARY 
ANKYLOSIS WITH AN ORIGINAL METHOD 
FOR APPROACHING THE TEMPOROMAX- 
ILLARY ARTICULATION. 

BY HOWARD LILIENTHAL, M.D., 

OF NEW YORK, 

Visiting Surgeon to Mt. Siuai and to Bellevue Hospitals, etc. 

Fanny M., eighteen years old, came to me on December 16, 
1905, She was indeed a pitiable object. Eight years before, when 
a child of ten, she fell, striking violently upon her chin. There 
was a great deal of pain, not at the chin but in the region of the 
temporomaxillary joints. From that time the lower jaw ceased 
to develop and it became impossible to separate the teeth. Three 
years after the injury an attempt was made to force the jaws 
with a screw-gag. This was unsuccessful. In order to facilitate 
the ingestion of fluid, the only form in which food could be taken, 
the poor girl had had her two upper and two lower incisors 
extracted. Her face had the characteristic “ bird-like ” appear- 
ance which accompanies temporomaxillary ankylosis dating from 
childhood. 

On searching through the literature I was surprised at the 
number and complexity of operations which had been devised for 
the relief of this condition, and to note that all appeared for- 
midable, and that there was considerable danger of permanent 
injury to the branches of the facial nerve. On thinking the 
problem over it appeared to me that the nerve at any rate need 
not be injured, and that an easy route of approach might be feas- 
ible. A little study with the skull convinced me that the method 
6 U5 
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which I had devised was worth trying. Accordingly on Decem- 
ber 20, 1 operated upon the left side. Our greatest concern in 
this case was with the general anaesthesia. It must be remem- 
bered that the patient’s jaws were absolutely locked, and that in 
the event of embarrassment of respiration the tongue could not 
be drawn from the mouth, and should vomiting occur there would 
probably be great danger of aspiration pneumonia. We therefore 
prepared our patient most thoroughly with more than the usual 
time of starvation, and administered a hypodermic of a full dose 
of morphine a half hour before the operation. Fortunately nar- 
cosis was quiet and without accident. 

The operation was then performed by the following 'method : 
An incision down to the periosteum was made along the zygoma 
from just in front of the auricle; then from the beginning of 
this incision, at the point nearest the ear, a second incision was 
carried through the skin alone, running vertically down for 
about ijA inches toward the angle of the jaw. As stated, this 
vertical incision divided the slcin alone and did not injure any 
of the subcutaneous structures. The loosened triangular flap 
was now dissected off and turned downward and forward. A 
curved hemostatic needle threaded with coarse silk was inserted 
just below the posterior portion of the zygoma and passing behind 
the arch at this point emerged just above it (Fig. i). A needle 
similarly threaded was passed in the same manner under the an- 
terior part of the zygoma. A fine Gigli saw was drawn through by 
means of the posterior thread, and the zygoma with its periosteal 
covering was divided by a bone section which ran upward and 
backward. Similarly the anterior portion of the zygoma was di- 
vided by a section running upward and forward. The loosened 
section of zygoma was now drawn downward together with the 
attached masseter muscle and the other soft parts, carrving with 
it a part of the parotid gland and fibres of the facial nerve (Fig. 
3). This manoeuvre exposed the region of the ankylosis perfectly. 
There was not a vestige of the temporomaxillary articulation. I 
found a considerable exostqsis from the neck of the bone which 
fused with the surrounding osseous tissue. With a narrow gouge 
and a , strong curette the remains of the distorted- condyle and 
neck were taken away. The ankylosis of the other side, however, 
prevented more than a slight widening of the oral opening. Layi 
ing the osteoplastic flap of the zygoma back in its original posh 
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tion, I found that the normal contraction of the masseter held it 
in place without wire or other mechanical device, the bevel of the 
bone sections wedging the loose fragment closely into place. The 
skin flap was now sutured and the patient sent back to the ward. 
The entire procedure had consumed less than a half hour. 

Nine days later the patient was again anesthetized and a sim- 
ilar operation performed still more easily on the right side, when 
there was immediate unlocking of the jaw. There was primary 
union on the right side and immediate union on the left, but 
later a slight suppuration occurred here which in some way was 
connected with the left ear, the drum of which perforated and 
discharged pus. At no time, however, was there any alarming 
symptom. Functional recovery was perfect so that within two 
or three weeks she could exert sufficient power to eat a raw apple, 
separating the teeth widely and biting into it in a perfectly normal 
manner. 

In order to prevent the possible recurrence of ankylosis, Dr. 
P. Fiaschi, who was at the time a member of the house staff of 
Mt. Sinai Hospital, made an interdental appliance for the patient 
to wear at night, so that she slept with her mouth wide open. She 
was discharged January 27, 1906, with a perfect functional re- 
sult, and for a number of months I kept track of her, noting with 
satisfaction her freedom from recurrence. Artificial teeth bridged 
the unsightly gap left by the dental extractions. 

This operation appears to me so simple and easy of execu- 
tion, and the resulting cicatrix so insignificant, that I would 
recommend it not only in cases like tlie foregoing, but when- 
ever the temporal or the zygomatic fossa is to be invaded. 
The temporosphenoidal region could probably also be ap- 
proadied in this way. In my case there was not the slightest 
evidence of injury to the facial nerve, nor was it necessary 
to suture the osteoplastic flap into position. The plane of 
section, while described as _ upward and bacl-cward and up- 
ward and forward respectively, also ran in such a direction as 
to wedge firmly on pressure from without. While it will be 
seen that sutures arc thus imneccssary, still, if for some rea- 
son it has not been possible to make section e.xactly as de- 
scribed, one or two fine chromic gut stitches tiirougi’ jieri- 
ostcum will hold the zygoma where it belongs. 



VARIATIONS IN THE ANATOMY OF THE NASO- 
LACHRYMAL PASSAGES. 


BY J. PARSONS SCHAEFFER, M.D,, 

OF ITHACA, N. Y. 

Assistant Professor of Anatomy in the Cornell University Medical College. 


In the course of a recent investigation of the nasolachrymal 
passages, my attention was directed to the variations that 
exist in the gross anatomy of the adult nasolachrymal duct. 
Since some of these variations have a direct practical bearing, 
I wish in this communication to briefly refer to them. The 
detailed study of the embryology, gross anatomy, and varia- 
tions, of these passages will be published in a later paper. 

In order to make the several portions of the nasolachrymal 
passages more comprehensible and to show some of the varia- 
tions, I herewith present photographs of blotting-paper recon- 
structions of two adult nasolachrymal passages (Figs. 2, 3 > 
and 4). It must be remembered that the reconstructions 
represent cavities and are, therefore, casts of the nasolachrymal 
passages. 


The nasolachrymal passages consist of the following parts : 
(a) the ductus lacrimales (lachrymal canaliculi) ; (b) the 
saccus lacrimalis; (c) the ductus nasolacrimalis. 

The Lachrymal Ducts.—Th^ lachrymal ducts consist of 
vertical and horizontal portions. These portions are well 
illustrated in the figures accompanying this article. Note in 
both reconstructions that the inferior lachrymal duct is longer 
than the superior duct, but that there is a much greater differ- 
ence between the two ducts represented in Figs. 2 and 3 
than in the two ducts represented in Fig. 4 

The superior lachi^al punctum is almost invariably 
nearer to the medial palpebral commissure (internal canthus) 
than is the lower pnnetum-the distance var^wln ^ifeent 
individuals. This characteristic. p" 
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farther removed from the medial palpebral commissure, is 
already indicated in tire early embryo (Fig. i). The positions 
of the lachrymal puncta on the lachrymal papillae vary. They 
are usually placed at the summit of the papillae, but they are 
at times located some distance from the summit on the side. 

At the junctions of the horizontal and vertical portions 
of the lachrymal ducts, we find rather marked dilatations, 
the ampullae of the ducts. These ampullae vary in size in 
different individuals, and in both reconstructions figured in 
this article the ampulla of the superior duct is somewhat larger 
than that of the inferior duct. 

The horizontal portions of the lachrymal ducts com- 
ntunicate with the lachrymal sac in varying ways: (o) the 
ducts may unite into a short, narrow, common duct and this 
in turn establish communication between the lachrymal ducts 
and the lachrymal sac (the usual way of communication) ; 
(&) the ducts may empty separately into an apparent diver- 
ticulum of the lachrymal sac — the superior sinus (Maier) 
of the lachrymal sac (this diverticulum could, however, 
be thought of as a wide common duct of the lachrymal ducts) ; 
(c) the ducts may rarely empty separately into the lachrymal 
sac, i.e., there is neither a common duct nor a diverticulum 
from the lachrymal sac. 

The Lachrymal Sac . — The lachrymal sac varies much in 
size in different individuals. In many cases it passes imper- 
ceptibly into the nasolachrymal duct, and its inferior limit 
can, therefore, be only arbitrarily determined. In both of 
the reconstructions, however, the limits of the lachrymal sacs 
are well established. In Fig. 2 the sac is well isolated from 
the nasolachrymal duct. Note that a portion of the lachrymal 
sac projects below the point of communication of the sac 
with the nasolachrymal duct. In such conditions, it would 
be difficult to pass a lachrymal probe from the lachrymal 
sac into the nasolachrymal duct because of the rather devious 
course of this communication. In the nasolachrymal duct 
represented in Fig., 4, the point of communication between 
the sac and the nasolachry'mal duct is constricted. Tiie con- 
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striction is, however, a gradual one, and such a condition of 
the anatomy is certainly conducive to the easy passage of 
the lachrymal probe at this point. 

There is considerable variation in the extent of the lachrymal 
sac above the point of entrance of the common lachrymal 
duct. In some cases the fundus of the sac is approximately 
at the level of the opening of the common lachrymal duct, i.e.j 
the latter duct opens into the most cephalic point of the sac. In 
other instances the summit of the lachrymal sac extends from 
I to 8 mm. above the ostium of the united lachrymal ducts. 

The Nasolachrymal Duct , — Of the several portions of the 
lachrymal passages the nasolachrymal duct presents, according 
to my investigations, the greatest variations (excluding con- 
genital errors), and it is to this duct that I wish especially 
to direct attention. For some years I have noticed marked 
differences in cadavers in the gross anatomy of the naso- 
lachrymal duct. These differences I find are largely due to 
diverticula of the duct. They occur at any, portion of the 
duct and vary greatly in size and shape. 

In Figs. 2 and 3 we have the representation of an adult 
nasolachrymal duct which is extremely irregular. Note 
especially the many constrictions and the rather large 
diverticula from different portions of the duct. Note also 
the manner of communication between the lachrymal sac and 
t e nasolachrymal duct. The latter communication, the 
mar ed constrictions of the nasolachrymal duct at various 
points, the somewhat tortuous course of the duct, and the 
comparatively large diverticula from the duct are the points 
m the gross anatomy of this adult duct that would malce 
le proce ure of probing a difficult one. False passages 
cou s^si y e made and probably often are when such 
irregu Prevail These irregular ducts, when infected, 

would be difficult of treatment, because of the retention of 
infectious material m the diverticula. 

On ’the other hand, many durtcs 1 • 4. 

j 1 ^ uucts are quite regular in out- 

hne and correspond to the duct generally, figured in the text- 
books. In F.g. 4 we have the representation of an adult 
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Photomicrograph of a section through the iluctus lacrimales (hichr>'nial c-irail- 
icuii) troma human embryo aged iro days (X 3r). Note that the ducts have not vet 
established luininaat all points.but at some places repre.-atat soli<i cordsol epitheii-J 
cells. _ Especially note that the inferior lachrymal duct is longer than the iuperior 
duct. J.e., the inferior lachrymal punctum is located later.il to the i>unctum of the 
superior eyelid. This characteristic is always present in the adult. (J. suivr-.or 
lachrymal duct; b, inferior lachrymal duct; c, nastd end of the palpebral :i,-ure. 
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Photograph of a reconstruction of the nasolachrymal pas- 
sages of an adult female, aged 6o years (X 3.S). Note espe- 
cially the marked irregularities in the nasolachrymal duct, the 
rather large diverticula from the duct, and the manner of 
communication between the lachrymal sac and the naso- 
lachrymal duct. 1, vertical portion of lachrymal duct; 2, 
ampulla of lachrymal duct; 3 , horizontal portion of lachrymal 
duct; s, lachrymal sac; -6, point of communication between 
lachrymal sac and’ nasolachrymal duct; 7, nasolachrymal 
duct; S, portion of the inferior nasal meatus. 
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Another viewot the same reconstruction .^iiown in F: 
2. This figure illvistrates the diverticula belter, T: 
reference numbers are the s,ime as in Fig. 2. 



Fig. 4. 



SB (?) years^X 3^8)^ ^C^mpTre the'reaiflarit "^solachrymal passages of an adult male aged 
figure with theifrregularity represented* in Ffe represented in this 

which establishes communication between the®l3ch^vmpf’==. lachymal duct 

other reference numbers are the same as in pfg 2 " ^ ^ lachrymal ducts. The 


THE NASOLACHRY'MAL PASSAGES. 


I51 

nasolEchrymal duct which presents regular outlines. The 
junction of the duct with the lachrymal sac is somewhat con- 
stricted, but this constriction would offer no obstacle to the 
passage of the lachrymal probe. The only irregularity of 
any account is a small diverticulum from the caudal portion 
of the duct, and this is quite insignificant. 

The Ostium of the Nasolachrymal Duct . — The ostium 
of the nasolachrymal duct is, according to my investigations, 
invariably located on the lateral wall of the inferior nasal 
meatus. Geddes, however, reports an interesting abnormality 
in an Irish male subject in which the nasolachrymal duct 
opened into the middle nasal meatus, a short distance below 
the hiatus semilunaris. The ostium varies in its location 
on the lateral wall of the inferior meatus; it also varies 
greatly in size and shape. 

It is located from 15 to 20 mm. .dorsal to the limen nasi 
and from 30 to 38 mm. from the nares (anterior nares). It 
is frequently found at the most superior part of the inferior 
meatus, i.e., immediately inferior to the point of attachment 
of the inferior concha to the lateral nasal wall. On the 
other hand, the ostium may be located comparatively far 
inferior to the above mentioned point. The distance varies 
from o to 9 mm. The position of the ostium has a marked 
effect on the length of the nasolachrymal duct. 

The ostium varies greatly in shape. It may be slit-like, 
the nasolachrymal duct passing more or less obliquely through 
the nasal mucous membrane. In these cases, the opening is 
usually guarded by folds of mucous membrane. Occasion- 
ally these slit-like ostia are located with difficulty. Pressure 
on the lachrymal sac usually forces some fluid through the 
ostium, and in this way it is more readily found. The slit 
is usually directed vertically, but may assume a more or less 
horizontal position. 

Again we have specimens in which the nasolachrymal 
duct passes through the mucous membrane rather oblicjucly, 
but in which the ostia are not slit-like in character. Tiiey 
are usually more or less overhung by folds of mucous rncm- 
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brane. From the openings, gutter-like channels continue in- 
feriorly for some distance on the lateral nasal wall. 

A large number of specimens present ostia that are not 
guarded by folds of mucous membrane. They present wide, 
open, unguarded mouths. These ostia are usually found com- 
municating with the inferior meatus immediately inferior to 
the attached border of the inferior concha, i.e.j at the most 
superior point of the inferior meatus. This type of ostium 
is readily located and probed with ease — contrasting greatly 
in this respect with the slit-like ostia and all of those guarded 
by folds of mucous membrane. 

I recently measured a series of ostia and found them to 
vary from i to 6 mm. at their widest point. In many cases 
the ostium is only a potential opening in that the folds of 
mucous membrane are collapsed and only open when pres- 
sure is made on the lachrymal sac and fluid forced through 
the ostium into the inferior meatus. 

^ In some instances the nasolachrymal duct communicates 
with the meatus inferior by two ostia. This anomalous con- 
1 ion IS readily explained by the embryology of the duct. 



THE NERVE SUPPLY OF THE ANTERIOR ABDOM- 
INAL WALL AND ITS SURGICAL IMPORTANCE. 

BY J. P. HOGUET, M.D., 

OF NEW YORK. 

The anterior abdominal wall is a reg-ion attacked by the 
general surgeon and gynaecologist with such frequency that 
it would seem as though it should be the most familiar. When 
we come to consider the situation, however, we find that it 
is not so. In doing an ordinary laparotomy, the operator 
goes into the abdomen without giving a thought to the struc- 
tures through which he is making his way, whether it be 
through the linea alba, in the right lower quadrant, or through 
the dorsilumbar muscles. The idea seems to be fairly well 
fixed that it is best to make incisions between muscle bundles 
rather than to cut them, and yet how rarely do we see 
operators going a little out of the way to avoid one of the 
nerves which courses through the muscles of the abdominal 
wall. In operating on one of the extremities, there is not 
any one that would not be watchful in the region of the 
median nerve in the arm or the anterior crural in the leg. 
These latter, however, are of no more importance than those 
that are seen, yet cut in the ordinary right rectus incision 
for a stone in the gall-bladder or in the dorsilumbar incision 
for a stone in the kidney. It is questionable whether the 
importance of the lower thoracic and upper lumbar nerves 
is fully appreciated by most surgeons, and yet every one of 
these nerves is, in greater part, a motor one, and though 
supplying a relatively small amount of muscle tissue, eacii 
supplies a certain segment, which, when paralyzed, is per- 
fectly apt to become flaccid enough for the passage of a 
ventral hernia. This latter is often a greater trial to the 
patient than the original trouble for which he was operated 
upon. An abdominal belt or support is rarely of any real 
benefit. It serves in only a slight measure to alleviate the 
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mistrust which the patient has in his abdominal muscles, and 
when this mistrust is increased by the ever-present fear of 
an intestinal strangulation, life really becomes such a burden 
that the patient . is most insistent on another operation to 
put him in good condition. When we consider that these 
ventral hernias are in otherwise perfectly strong men and 
women, who except for this disability would be able to do 
heavy physical labor, we can in some measure appreciate the 
importance of preserving, by a small amount of extra care 
and time, the few nerves one encounters in doing an ordinary 
laparotomy. 

'On the other hand, we know that in certain cases, where 
there has been a ruthless sectioning of nerves, paralysis of 
the abdominal wall and subsequent hernia does not follow. 
In a very thorough treatise on malignant tumors of the testicle, 
Chevassu of Paris, in the Revue de Chirurgie, for May, 19^P> 
describes a radical operation for the removal of the testicle 
and the secondarily involved lumbar glands, in which an 
incision is made from the last rib to the crest of the ilium 
along the edge of the quadratus lumborum, thence parallel 
and slightly above Poupart’s ligament to the scrotum. The 
muscles are cut, the peritoneum reached, and the glands 
removed retroperitoneally. It follows, then, that the twelfth 
dorsal and the first lumbar nerves are cut, and yet, in one 
case that Chevassu describes, he definitely says that a year 
after the operation not the slightest trace of a hernia could 
be found. In direct contradiction to this, is the case whose 
photograph is given in Fig. i. This young man) was operated 
upon in April, 1910, -for a stone in' the left kidney, and was 
first seen by the. author in , March, 1911. At that time, he 
presented an oval swelling, on coughing or straining, imme- 
diately outside of the ' outer border of the left rectus, about 
the size of a large orange. A definite , margin could be 
made out, but it felt ■ differently than ' an ordinary post- 
operative hernia, .so that it was immediately apparent that 
the deficiency was in the muscular- tissue,' and that the apo- 
neurosis of the external oblique was still intact. 




Same case, showing scar of previous operation on kidney. 
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Another illustration of this class of “ hernia from paraly- 
sis,” is that fairly often seen, in which a right inguinal hernia 
appears a short time after an operation for appendicitis 
through a McBumey incision. These occur more often in 
pus cases where the wound has been drained. ^ The logical 
reason for the existence of this kind of hernia, of course, 
is that, in separating the fibres of the internal oblique and 
transversalis muscles, the last dorsal and first lumbar nerves 
were pressed upon and reached, so that they lay at the edge 
of the wound. It is quite conceivable that these nerves could 
be killed by the pressure of a fairly stiff drainage tube, or 
that the pus in the wound started up an inflammatory proems 
in the nerve substance which led to their subsequent atrophy. 
Granted this, the lower part of the internal oblique 
versalis muscles would be partially paralyzed. 
muscles atrophy to a varying extent, but if these a rop 
at all, there necessarily would be a certain toty at he 
ternal abdominal ring, which would probably e g 
allow the passage of an inguinal hernia. 

Of reLt years, especially since 
anaesthetic, the importance of preserving the 
branch of the first lumbar nerve has been jeal-ed so Aat 
now almost all surgeons are careful not o w ^ 
include it in the deep sutures, in order that 
no paralysis of that portion of the interna o q 

it supplies. ^ follow- 

On account of the importance o ^ p-iven, to- 

ing brief description of the of the dissec- 

gether with drawings and photograp is ^ fijssecting room 

tions which were made by the author m the dissect 

of the Cornell University Medical S 00 . g^o-gestions, 

of making these and also for his many Indng S. 

the author desires to express his gratitude to Dr. In 

Haynes, Professor of Anatomy at the a ,gj.jor divisions 
The nerves under consideration are ® upper 

of the lower seven dorsal and the rs ^ ^3 at tlds 

dorsal and the lower lumbar are o no m 
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time. The seventh, eighth, ninth, tenth, and eleventh dorsal 
nerves emerge from below the corresponding vertebra and 
rib, and lie in the subcostal groove of the corresponding 
rib below the intercostal artery and vein. At the side of 
the chest the upper nerves pierce the internal intercostal and 
lie on the pleura. At the anterior end of the intercostal spaces 
these nerves pierce the attachment of the diaphragm! and the 
transversalis muscle to the costal cartilages, behind which they 
pass and run in the abdominal wall between the transversalis 
and internal oblique muscles. They then pierce the sheath 
of the rectus, and reach its posterior aspect. They pierce 
the muscle again, reaching its anterior aspect, and finally 
become cutaneous over it. Each nerve sends off muscular 
branches to the muscles which it traverses in ks course. After 
leaving the intercostal spaces, each nerve takes a slightly 
different course. The seventh, eighth, and ninth nerves turn 
almost at right angles after leaving the costal aixh, the 
seventh running downward, the eighth and ninth upward in 
the rectus, and the tenth and eleventh running downward 
and inward in the same muscle. During their course each 
nerve gives off motor branches to the intercostals, trans- 
versalis, obliqui, and rectus muscles. Besides these, they also 
give off cutaneous branches, with which we are not especially 
interested here. Suffice it to say that each nerve gives off a 
lateral set (nervus cutaneous lateralis) which supplies the skin 
of the loin, and an anterior set which pierces the external 
intercostals, and, reaching the skin, supplies it from the ensi- 
form to below the umbilicus. 

The twelfth dorsal nerve is peculiar in its course and of 
even more importance, surgically, than the other dorsal nerves, 
for it can easily be understood in what danger this one is 
from an ordinary McBurney incision. It leaves below the 
last dorsal vertebra and last rib, at first behind the psoas 
muscle and then lies in front of the quadratus lumborum. 
It pierces the transversalis, and runs between it and the in- 
ternal oblique in a downward and inward direction to the 
edge of the rectus, which it pierces, becoming cutaneous over 



NERVE SUPPLY OF ABDOMINAL WALL. 


^57 


Fig, 4. 


m D.N. 

/ tAT.CUTAN.BR.OPVliaN. 




jxr. 




IpoSTEBlOR 








||ll j/.»HWgS2eSjua.. 


Alto- / , I! 

r IMOUlNAU 

N. 



.CUT wac A^Pf„M^UR03> {„l,UCTto) 


It gives off muscular branches to ‘-^at"-— 
recti and pyramidahs muscles. 1 =. „ ^ 

branch, commonly known as the thac, - 

of the abdominal wall, runs dowmva , behind the 

over the crest of the ilium about three mcl.es bdnnd 
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anterior superior spine, and supplies the skin of the buttock. 
Beside these branches-it also gives off a communicating branc 
to the eleventh dorsal and one to the first lumbar or its i lo 

hypogastric division. 4.1, c . 

The first lumbar nerve emerges from belowi the tirst 

lumbar vertebra, and after running a very short distance 
divides. Its upper division is continued outward in fron 
of the quadratus lumborum, and then pierces the transversa is, 
as do the dorsal nerves. The lower division helps in e 
formation of the lumbar plexus, more especially the genit(>, 
crural nerve, by joining with the upper division of the secon 
lumbar. The upper division of the first lumbar courses be- 
tween the transversalis and internal oblique,^ and divi es ^ 0 
two branches, the iliohypogastric and the ilio-inguinal. e 
former runs about one inch above the crest of the ^ 
there giving off its iliac branch, which lies in front 0 , ® 

iliac branch of the twelfth dorsal and about two inches be in 
the anterior superior spine. The main branch of the 1 io~ 
hypogastric, which is often double, continues downward an 
inward, roughly parallel to the twelfth dorsal, pierces t e 
internal oblique, and lies about half an inch above the m 
guinal canal, just under the aponeurosis of the lexter 
oblique. It is this nerve that is so often seen in doing the 
Bassini operation for inguinal hernia, and is not altogether 
sensory, contrary to the general opinion, as in its course it 
gives off muscular branches to the transversalis and internal 
and external oblique muscles. The ilio-inguinal nerve emerges 
from imdemeath the internal oblique and transversalis about 
one inch in front of the anterior superior spine, courses 
downward and inward just above Poupart’s ligament, and 
behind the aponeurosis of the external oblique, finally coming 
out through the external abdominal ring with the cord, and 
ends by. becoming cutaneous over the pubes. This nerve 
gives off - several muscular branches in its course. It is. the 
inclusion of this nerve in the deep sutures-, of a Bassini 
operation that gives rise to the pain in the wound that' we 
sometimes see after operation. 


Lateral view of nerves of abdominal wall. 



Anterior view showing nerves of entire abdomen. 
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The knowledge of the anatomy of these nerves is of 
greatest importance to the surgeon in placing an abdominal 
incision. For instance, a high McBurney incision would reach 
the twelfth dorsal in some part of its course, while a very 
low one might reach the iliohypogastric. In a Kammerer 
incision for an appendix, the eleventh and twelfth dorsal and 
the iliohypogastric nerves are probably very often injured, 
this being all the more probable because of the fact that 
here these nerves lie on the posterior sheath of the rectus, 
and although the muscular fibres are separated, the sheath is 
generally cut with a knife. As already illustrated by Fig. 1, 
the twelfth dorsal and first lumbar nerves are in great danger 
from the usual incisions made in operations on the kidney. 

The question may be asked, why do we not see more 
hernia from paralysis, inasmuch as there are so many 
laparotomies done now? The answer to this is, that the 
communications between the nerves are fairly numerous, and 
after section of one, its duties are probably talcen up by the 
nerve that communicates with it. Still we know that this 
does not always occur, and therefore it is the duty of every 
surgeon, in making an incision through the abdomen, to exert 
the utmost precaution to avoid injuring any nerve that he 
may meet. 
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AN APPARATUS DESIGNED TO FACILITATE PEL- 
VIC SURGERY BY APPROXIMATING THE 
ABDOMINAL WOUND TO THE 
DEPTH OF THE PELVIS. 

By WALTER H. TAYLOR, M.D., 

OF PORT ARTHUR, ONT. 

Satisfactory retraction of the abdominal wound during 
hysterectomies or other operative procedures in the deep 
pelves of fat subjects is exceedingly difficult, sometimes im- 
possible of attainment. On several occasions I have felt the 
necessity so keenly of some new light upon this problem, that 
I have dreamed of its solution, and the object of this com- 
munication is to call attention to a device I have employed 
for the purpose of obviating some of the difficulties I have 
experienced when operating in the pelvis through thick 
abdominal walls. Dr. Howard A. Kelly, in the March, 1911, 
number of the Annals of Surgery, advocates lipectomy or 
the excision of large oval wedges of skin and fat in these 
cases, not for the relief of the obesity as recommended by him 
in a former paper, but simply and solely for getting rid of a 
part of the thickness of the abdominal wall and making the 
field of operation more accessible. The device described below 
could be used in conjunction with lipectomy in certain cases 
of unusual difficulty.^ In addition to firm uniform retraction 
of the wound, the writer claims for this apparatus the follow- 
mg advantages: It approximates to some extent the wound 
Itself to the depth of the pelvis. It disposes the plane of the 
abdominal opening to lie at right angles to a' line from the 
pe VIS. t pac s out of sight and of harm’s way large masses 
of adip^e tissue, thus producing in a fat abdomen many of 
the Ideal characteristics of a thin one. And lastly, it provides 
absolute protection to the wound itself during the operation, 

1 I • p ^ -f * * ' * ^ ecstatic contem- 

plation of a wound of virgin purity, notwithstanding the ores- 
ence of infection in the pelvis. ** ^ 

The present form of the instrument consists of the fnllnw 
ing parts: (i) A large oblong steel ring. This is to be laid" 
160 
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on the patient over the laparotomy sheet before the operation 
begins. It extends from the ensifonn cartilage to the pubes or 
a little below it, and from flank to flank, being depressed at the 
flanks toward the table and arched above and below, over tlie 
thorax and the pubes. A vertical steel post projects from the 
centre of its pubic portion. (2) A smaller steel circle, about five 
inches in diameter, made up of two perfect semicircles, which 
are brought into apposition within the abdomen to fonn the 
circle. The semicircles are inserted one piece at a time, mucli 
like the blades of midwifery forceps, by grasping the handles, 
the end of each semicircle nearest the pubes being welded to a 
shank or handle. When the circle is completed and in position 
witliin the abdomen, these two shanks lie together as one. From 
the junction point of the inner circle this duplicate handle passes 
directly upward, through the incision at its pubic angle, and 
emerging from this angle it then runs outward across tlie skin 
of the pubic region, the pubic angle of the wound being engaged 
in the concavity thus formed. These shanks, of which the dupli- 
cate handle is composed, are made to interlock upon the surface 
and simultaneously the circle is completed within the abdomen 
by the approximation of the free ends of the two semicircles. 
The shanks being locked, their free ends are applied to the up- 
right steel post on the pubic portion of the outer ring. By means 
of a set screw on the free end of one of the shanks both shanks 
are screwed rigidly together and rigidly connected with the 
steel post on the outer ring as high or as low as is required 
(Fig. i). The third component consists of two broad wings of 
some strong cloth fabric (Fig. 2). It is by means of these that 
tlie actual retraction of tlie wound margin is effected. The same 
object might be attained, as the same principle would be involved, 
by a series of tapes attached at regular intervals to points on the 
circumference of the inner ring, drawn firmly out of the wound in 
all directions, and attached to corresponding points upon the 
outer ring. The two broad wings of cloth, however, are much 
more easily adjusted and at the same time afford better protec- 
tion to the wound. Each semicircle is sheathed, as in the figure, 
by the inner margin of one of these cloth wdngs before its intro- 
duction into the abdominal cavity. When the drcle is completed 
within the abdomen it appears entirely clothed, and from all 
points of its circumference the fabric passes inward to the inner 
aspect of the wound, passes through the wound, tlien flares out- 
ward across the skin, to be attached to the outer ring. Thci-c 
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wings overlap each other at their edges, and are reinforced 
radially by tapes along the lines of traction. They have series 
of small button-holes extending outward on the tapes which 
are slipped over rounded steel knobs on the outer ring. A certain 
amount of radiate reduplication will occur, but the folds lie flat 
and hard against the wound and skin (Fig. 3). The inner ring 
lies entirely out of the way beyond the margin of the wound, 
except where the shanks emerge. 

Note the angle at which the inner ring is set (Fig. i). The 
effect of this is to keep the pubic region hooded and to cause 
depression of the remaining area around the wound, thus brmg- 
ing the wound closer to the depth of the pelvis and disposing 
its plane to the most accessible angle. It will be seen also why 
the fat should be flattened out and rolled towards the outsldrts. 
The combined effect of the above considerations will be. found 
very gratifying, as I can testify, when seen in operation. Pro- 
tection of the wound is a collateral advantage of much importance 
in these very; cases, the bull^ and easily devitalized adipose being 
shielded, not only from bacterial infection but from the reiterated 
traumatisms , to which, during the . course of long and difficult 
operations,, this tissue is frequently exposed. It is to be observed 
that the extent of the division of the fat should be in proportion 
to its thickness, in order that it may be readily displaced. Clean- 
ing, the upper surface of the aponeurosis for an inch or so out- 
ward on each side tends to loosen the fat from its moorings, and 
thus to facilitate its displacement. Hsemostasis of the incision 
is provided for during the operation at least, by the pressure 
exerted in maintaining traction. 

The adjustment of this apparatus is not so simple as that of 
the ordinary self-retaining retractor, but it can be quite readily 
and quickly accomplished. With the patient in the Trendelen- 
burg position and the sponges placed, introduce one piece with 
its cloth wing trailing from the wound. Let the lower end of 
the semicircle rest against the sponges near the posterior abdom- 
inal wall and the concavity of its shank engage the pubic angle 
of the incision. Insert the other piece and lock the shanks, a 
finger in the abdomen will certify that no bowel is being included. 
Apply the free end of the shanks to the upright steel post and 
turn the set screw. The operator and his assistant then spread 
out the wings and fasten them to the outer ring, drawing gently 
from opposite sides. 

Another feature to be considered as an advantage is the fact 



Fig. I. 



Inner and outer rings. .Inner ring w are not shoun. 

post on outer ring by means ot set screw. 


Semicircles with cloth wings attached ready to be inserted into the abdominal cavity. 


Fig. 3. 
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that the depressed portion of the inner ring and the fabric winch 
extends from it to the umbilical angle of the incision act as a 
buttress for the sponges employed in packing away the bowels, 
thus preventing their encroachment on the operative field 
Greater security in infective cases would probably be assured 
from the fact that the sponges are divided naturally into two 
sets-the permanent, sponges held firmly in place 
the depressed circumference, and the sponges packed lightly 
in front of these within the lower arc, which can be renewed at 
will. The Trendelenburg position may be dispense 
thought advisable. 

The model shown in the figure is the second one that I 
have had made for me. The first one, though " 

blacksmith and very crude, answered the purpose ^ J 

well. A modification has lately occurred to me, however, 
of which I have as yet no model, which will I 
ciably enhance the usefulness of this instrument, 
the inner ring being a perfect circle all the f f 

are in the same plane, my present supes concavity 

plane warped so as to produce an 

looking toward the operator, its conve..city remaining 

the 4le at which the ring depends from the pubes remainm 

as in tL figure, but sagging d 

imitation of the scaphoid lines so charactenst ourpose 

abdomen, to the classic delineaments of which i ? ^ j 

to have obesity conform! The fat which is to be <hspte»^^ 
toward the flanks and packed into the right and g 

regions can be more readily manceuvred across these conca 

steel rami descending from the pubes. 

I„ conclusion I am confident that this 

to be employed once in a ° „,y 5 elf° are prone 

value to be appreaated. To those wn , .^ject to avail 

to feel that they at least are ill ab e o a f device. 

themselves of an added facility, I beg o believe that it 

It has proved invaluable to me. and I cam^ot ^ 

will prove serviceable to otliers, more par c 

of pLic svtrgery in which very tluck abdominal ^valb 

chief cause of difficulty. 



NOTE ON PENETRATING WOUNDS OF THE 

ABDOMEN. 

REPORT OF CASES TREATED AT THE MACON, GA,, HOSPITAL, 

BY J. R. BROMWELL BRANCH, M.D., 

OF MACON, GEORGIA, 

Gynecologist to the Macon Hospital. 

From 1905 to 1910 inclusive I was able to collect from 
the Macon. Hospital records 50 cases of penetrating wounds of 
the abdomen. There was a mortality of 52 per cent. Two 
cases were not operated on and died ; two were incised wounds, 
both recovered ; the remainder were pistol shot wounds. Dur- 
ing the past year we had 15 cases which came under my per- 
sonal observation, and it is these which I wish to report in de- 
tail. 



Recovered. 

Died, 

Total. 

1905 

3 

I (no operation) 

4 

1906 

3 

5 (i not operated on) 

8 

1907 

S 

5 

10 

1908 

3 (2 incised) 

3 

6 

1909 

3 

4 

6 

1910 

7 

8 . 

15 


24 — ^48 per cent. 

26 — 52 per cent. 

50 


These cases were operated upon by six different surgeons 
with considerable difference in technic. From experience as 
well as reference to ^e literature, we have reached the follow- 
ing conclusions : 

1. In all penetrating wounds of the abdomen seen within 
twelve hours of the injury, operation should be done as prompt- ' 
ly as is consistent with good technic and careful, skilful work. 

2. The incision should be so made and large enough to 

*Read before the Medical Association of Georgia, April 20, 1911. 
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insure a thorough survey of the abdominal viscera without 
unduly exposing them. 


RECOVERIES. 


Cases in igio. 


Case 

No. 

Age. 

i 

Race and 
sex. 

Time between 
injury and opera- 
tion. 

Number 
of perfora- 
tions. 

Remarks. 

I 

4 

1 

B.M. 

12 hrs. 

4 

Two perforations in large 

2 

17 

B.P. 

2 hrs. 

0 

bowel, I in stomach, 
I in liver. 

Peritoneum entered tan- 

3 

1 

1 

I 

25 

1 

B.M. 

6 hrs. 

• 0 

gentially, no viscera 
injured. 

Peritoneum entered tan- 

4 

21 

B.M. 

I hr. 

12 

gentially, no viscera 
injured. 

5 

18 

B.M. 

I hr. 30 min. 

14 

12 perforations in small 

6 

22 

W.M. 

I hr. 30 min. i 

6 

bowel, two in large. 
Small clean-cut perfora- 

7 j 

35 

'otal . . 
Average 

1 

B.M. 

1 

3 hrs. 

27 

3 hrs. 50 mm. 

3 

39 

5.57 

tion in small bowel 
with steel coated ball. 
Two perforationsin large 
bowel, one in liver. 

1 


3. Extensive evisceration is minecessary and unjustifiable, 
greatly increasing the mortality. 

4. Unless the peritoneum is extensively soiled, intestinal 
contents should be wiped away with salt gauze sponges, irriga- 
tion does more harm than good. 

5 - If the closure of the perforation or destruction of blood 
supply threaten seriously the usefulness of a portion of bowel, 
resection should be done. 

6. If the peritoneal cavity be generally or extensively 
soiled, or if there be any considerable oozing, drainage is 
safer; otherwise the incision may be closed. 

7. Post-operative treatment is very important. If there be 
no lesions in the large bowel salt solution and coffee, of each 
150 C.C., should be given per rectum every four hours. If tire 
large gut be injured, the continuous drop method of Murph_» 
is preferable. 
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Fowler’s position should be maintained, pain controlled and 
peristalsis diminished with moderate doses of morphia. . In 


DEATHS. 


Case 

No. 

Age. 

Race and 
sex. 

1 

Time between 
injury and opera- 
tions. 

Number 
of perfora- 
tions. 

Remarks. 

I 

55 

B.M. 

12 hrs. 

5 

Died in 56 hours, of peri- 
tonitis. 

2 

35 

B.M. 

6 hrs. 

15 

Came in almost mori- 
bund; died on table; 
two perforations in 
bladder. 

3 

15 

B.M. 

3 hrs. 

15 

Came in almost mori- 
bund, died on table. 

4 

37 

B.M. 

7 hrs. 

2 

Patient improved st^d- 
ily after operation; 
died suddenly two and 
one half days later. 

5 

39 

W.M. 

12 hrs. 

4 

Two perforations in large 
bowel, two in small; 
died in 18 hours of 
shock. 

6 

39 

B.M. 

12 hrs. 

15 

Died 18 hoius later, 
never rallying from 

7 

19 

B.M. 

3 hrs. 

14 

operation. 

Died in 4 hours of shock. 

8 

i 

25 

rotal . . 
Werage 

B.M. 

3 hrs. 

58 

7 hrs. 15 min. 

14 

84 

10.5 

Died in' 27 hours of 
shock. 


08>s6s opcrOitsd. upoti witiun 2 Ilouxs, . 
Cases operated upon witiun 2 to 7 hoiirs'.' 
Cases operated upon within 7 to 12 houra 


Recovered. Died. 

4 (100%) 0 

2 (28.5%) 5 

I (25%) 3 


. . . ^ ^ 

injuries to the stomach or small bowel, nothing but small 

amounts of water should be given by mouth during the first 
48 hours. Small quantities of liquids may then be given, care 
being exercised to avoid distension. This symptom is often 
troublesome and is best relieved by the rectal tube. 








CONGENITAL HYPERTROPHIC STENOSIS OF THE 

PYLORUS* 

BY RUSSELL COOMBE, F.R.C.S. (Eng.). 

OF LONDON, ENGLAND. 

With Notes by W. Gordon. M.D. (Camb.), F.R.C.P. (Lond.), and 
J. Shirley Steele-Perkins, M.D. (Camb.;. 

preliminary note by dr. W. GORDON. 

On December 14 last I was asked by Dr. Cooper of Lyme 

Regis'to see a baby, six weeks old, which was — g 

all its food. The vomiting had begun soon after birtli 

been slight at first, but had gradually got worse until almost 

X hing was returned, a feed of more than an ounce being 
everymiiig, vycu. vnmitine was sudden and 

almost certain to be vomited. The vomit ^ ^ 

moderately forcible. There was 

times greenish, motions being occasiona y ' g 

the weight had been lo pounds, now .t was only about 

'’““tund the child very thin, but 

quite unlike one a slight 

had just been given. On uncove g y^us and 

tumor was visible between he left nbs and th 

after a sharp could be seen 

“erTf^m left to 

ron:frflS:;.Te - e.a.nina. 

tion was unusually easy. ^ ctpnosis and, as care- 

We diagnosed hypertrophic py weight and 

ful dieting had Med to P-«"‘ f mtM for% few 
strength, we decided only to postp ^ H 

days,“during which we tried ^'^Ine soliLn,^ ^lean- 
feeds and gastric lavage with i „o,„itin<r, we ordered 

while to minimize the effects of further ^ 

Association, January 24, iQii- 167 
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nutrient enemata of peptonized milk and egg. Bismuth and 
soda with small doses of carbolic acid and cocaine were given 
as medicine. 

By December 19 vomiting* was not arrested and the weight 
had dropped to 7 pounds 7 ounces. It did not, therefore, 
seem justifiable to further postpone surgical interference, and 
we asked Mr. Russell Coombe to operate. 

NOTES BY MR. RUSSELL COOMBE^ 

As in most comparatively recently distinguished morbid 
conditions, the number of cases reported shows a steady in- 
crease. That the disease is still frequently overlooked is 
suggested by the fact that six out of 20 cases seen by Dr. 
Hutchinson in private were the children of medical men. 

Besides the present case only one other case has come 
prominently to my notice. I refer to Messrs. Harpers’ case** 
— and it was the child of a medical man. 

In 1903 Cautley and Dent were able to collect 19 cases 
operated on; in 1906 Fisk compiled a list of yi cases so 
treated ; the mortality being 46.47 per cent., with no improve- 
ment in the later part of the series. 

Fisk’s tables show that the operations that have been per- 
formed are as follows: 


Cases. Mortality. 

Pylorectomy i icx) per cent. 

Gastro-enterostomy 42 42.56 per cent. 

(i case with Murphy’s button died.) 

Divulsion 18“ 50 per cent. 

Pyloroplasty ii * 27.28 per cent. 


^For the bibliography of this condition the reader is referred to: 
(i) Dr. Cautley and Mr. DenFs paper in the Medico-Chirurgical 
Transactions for 1903 (Volume 86). (2) Dr. Fisk’s paper in the Aknals 
OF Surgery for July, igo6. (3) The discussion on the subject in the 
Section of Paediatrics at the Toronto Meeting of the British Medical 
Association in 1906, Brit, Med. Journ., 1906, p. 943, Oct. 13. (4) . Dr. 

Robert Hutchinson’s Schorstein Lecture in October, 1910, Brit. Med. 
Journ., 1910, p. 1021, OcL 8. 

“The Lancet, August 19, 1905, p. 503. 

®One case required gastro-enterostomy later; this would raise the 
failures to 55-5 per cent. 

*Two of these cases died later; one after 10 weeks from zymotic 
disease, the other after 5 weeks, cause not stated. 
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Cautley and Dent state one of the objects of their paper 
to be to show “ that the affection may be successfully treated 
bv pyloroplasty,” and Fisk's statistics certainly justify their 
advocacy of this operation. They quote Monmer Robson, 
Moynihan, Abel, Weill, and PShu, as putting pyloroplas^ 
out of the question on account of either the induration 

thiclmess of the pyloric wall. _ Hr^nt= 

In their paper they also point out certain objections 

gastro-enterostomy, viz. ; • 1 

1 The increased exposure of the abdominal content 

which it necessitates. More recent experience m abdominal 
surgery only adds to the force of this argument. _ 

2 The increased time required; this they empiasu 
drawing attention to the smallness of the 

the fact that the delicate manipulations required by 

tion, if efficiently performed, must take ^ 

was particularly struck in my case by _ y ^j. 

duodLm; it ffid not exceed *ree-eighths inch m dmn ‘ 

(about half the sire figured in the full s«e PW°»Teut' 
L Medico-Chirurgical Transactions of one o 
cases), and if the jejunum was o" ‘bejmCf sc^a 
terostomy would have been a very > 

anastomosis to make secure. ^ thp intestine — 

3. There is increased risk of protrusion ^ 

this must obviously be the case, and ^ I ‘must he 

aniesthesia (with its accompanying additional risks) 

"'TThe Incision has to be prolonged 

,ey tnd Dent and Stiles have both ,,gti 

ness of the abdominal wal s seemed nothing but 

in these wasted g3entino- the linea alba, be- 

a thinned out layer of fascia, p ^ ^ means an ideal 

tween the skin and the peritoneu » ^ ^ 

abdominal wound to suture and certainly tlie 

better. Clinton Dent’s witli tfie 

As an old house surgeon V'-t’c statistics, I bad no 

confirmation of his opinion given by Fisk s stat.-tic 
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hesitation in deciding on pyloroplasty when called on to operate 
on this case of congenital hypertrophic stenosis of the pylorus. 

My incision was a central one, limited to about one and a 
half inches, its upper end being only a little below the ensiform 
cartilage. The pylorus was immediately revealed and resembled 
in size and shape the smallest size Murphy’s button. I sa\Y 
nothing of any abdominal contents beyond the pylorus and the 
adjacent parts of the stomach and duodenum; the former being 
greatly dilated and the latter, as I have before stated, of 
extremely small calibre. 

A length of warm gauze from a roll was immediately wrap 
ped round the parts concerned, and had there been any straining, 
this would, I am sure, have retained the intestines better than 
flat swabs. 

The first incision into the thickened pylorus as it happens 
did not divide the mucous membrane and this immediately bulge 
up; there was plenty of it, as has been pointed out by Caufley 
and Dent. It was then divided, the length of the incision being 
about one and a half inches. The ends of this longitudina 
incision were now brought together to make the central point 
of union; and all coats were sewn together transversely. 

My only difficulty now revealed itself ; it is that which has 
been pointed out, and I, personally, found it a very real one. 
It was to get anything like a safe union of peritoneum at the 
ends of the now transverse incision. The hard thickened pylorus 
could not be so manipulated as to give anything like what I 
wanted to make the closure safe, without an amount of turning 
in, which I was afraid would defeat the object of my operation. 
Fortunately some handy omentum was available, and two or 
three sutures quickly fixed this over the line of anastomosis. 

The gauze was removed and the parts at once returned. 

The abdominal wall was, as already stated, so thinned out 
that only interrupted silkworm sutures, fairly close together, 
could be used ; they are of course a very quick form of suture, 
as there is no delay in getting the peritoneal edges ; a continuous 
fine catgut skin suture completed the operation. 

From start to finish the operation took under half an hour; 
some five minutes having been lost in attempt to close in the 
thick ends of the pyloric ring. 
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At the end of the operation the cliild was, notwithstanding 
all the precautions which had been taken, in a much collapsed 
condition; still it was on the whole better than one might have 
anticipated. It was at once put on rectal enemata, consisting 
of one drachm of peptonized milk, with three drachms of saline 
every half hour, equalling six ounces of peptonized milk and 
eighteen ounces of saline in 24 hours. The bowels acted twice 
on the day succeeding the operation and flatus was first noticed 
a day later. There was no post-operative vomiting. Nutrient 
enemata (which were well retained) were continued for 72 
hours. Then two drachm feedings of peptonized milk were 
begun, and being found to be well borne, were repeated every 
two hours during that day; giving three ounces in the 24 hours 
in addition to the nutrient enemata. 

At 96 hours the feeding was increased to three drachms 
every two hours, equalling four and a half ounces in 24 hours. 

On the fifth day a nutrient was, for the first time, returned, 
but the feeds were increased to one and a half ounces every two 
hours, giving eighteen ounces in 24 hours. From this time 
progress was uninterrupted. 

Weights were as follows: One week after operation, eight 
pounds one ounce; two weeks after operation, eight pounds 
fourteen ounces ; three weeks after operation, nine pounds ten 
ounces, a gain of two pounds three ounces. 

From the surgical point of view I desire to draw attention 
to certain points connected with the operation. 

First as to choice: Pylorectomy or gastro-enterostomy 
by Murphy’s button was of course out of the question; the 
former is by universal consent put out of court as too severe, 
and the latter was equally impossible since no Murph3’’'s button 
that I possess or have seen is nearly small enough. 

Divulsion seems a leap in the dark and does not appear to 
me to be consonant with modern surgical procedures and 
knowledge. 

There remained then for serious consideration: Gastro- 
enterostomy, pyloroplasty, and Finney’s operation. 

I decided on pyloroplasty, and I think wisely; had 1 decide<l 
on gastro-enterostomy I believe, judging from tJje size of ti'.e 
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duodenum, that I should have found the jejunum so small as 
to necessitate an abandonment of my intention. 

Finney’s operation was rather tempting-, but I thought on 
full consideration the amount of stitching it required would 
take longer, and time was everything. 

There are certain changes in procedure I shall adopt if I 
ever have to operate for this condition again. I should make 
a transverse incision in the peritoneum over the pylorus, and 
strip it back on each side in a longitudinal direction. I should 
then divide the thickened pyloric ring in the longitudinal 
direction down to, but not including, the mucous membrane. 
There is, as Cautley and Dent have pointed out — indeed almost 
complained^ — ^plenty of mucous membrane; it is in no way 
implicated in the narrowing. I should next separate the thick- 
ened pylorus to its upper and lower poles from the mucous 
membrane and cut it away. It would then be quite easy to 
invert and bring together the transverse incision in the peri- 
toneum without any tension whatever. 

I have carefully looked to see if this procedure has been 
previously suggested, and the only hint of it I can find is one 
line in Dr. Cautley’s opening address at Toronto where he 
says: If the muscle is very thick and hard, a portion on 

each side can be snipped out before suturing.” I trust that 
some surgeon with greater opportunities of seeing these cases 
than can fall to my lot will give my suggestion a trial. 

Note by Dr. Shirley Perkins on the anaesthetic used 
and the means employed to combat shocic. 

To gdve an anaesthetic to an infant, even in good health, at 
seven weeks, for an abdominal operation, is a very serious matter, 
and the outlook cannot in any way be considered a hopeful one, 
but when there is combined with this tender age, such a degree 
of ernaciation and general collapse, induced by continuous vomit- 
ing, as was presented in the case under discussion, the outlook 
seemed absolutely hopeless. 

^ Before administering an anaesthetic in a case of this nature, 
It is particularly necessary to save the child’s vital forces by 
every means- in our power, so that it can contend with the severe 
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shock following such an operation. Every little helps, and the 
preliminaries to anaesthesia are most essential. • 

In the present case the precautions taken were as follows: 
(i) The room was kept very warm. (2) The stomach was 
washed out with normal saline until the returning fluid was free 
from mucus, etc. (3) The child was enveloped in a dress of 
gamgee tissue carefully wairmed before being put on — only 
sufficient of the abdomen being exposed for the incision. (4) 
Small hot bottles were placed at the sides and feet. (5) During 
the operation normal saline with brandy was slowly injected per 
rectum by means of Mr. Arbuthnot’s transfusion bag and 
apparatus. 

Now, as regards the choice of an ansesthetic, it seemed to 
me to be highly dangerous in a child so weak and ill to give 
chloroform to the degree that was necessary for an abdominal 
operation, and to obliterate any chance of straining with prolapse 
of the bowel, and thus to interfere wdth the rapidity of the 
surgeon’s work. I therefore decided to begin with just a few 
drops of chloroform on a Skinner’s mask, and passed rapidly 
on to open ether given on the same mask. This I found the 
child took well, and I was able to maintain a good enough 
anaesthesia for Mr. Russell Coombe to finish his operation within 
about half an hour of commencing. The ether seemed to stimu- 
late the child, and it went through the operation very much 
better than anyone had dared to hope. 

Note. — Extract from a letter of March 24, 1911, from the child’s 
mother : 

“ He now weighs 15 lbs. 13 oz. and gains about 2 j 4 02. every day 
last week he put on i lb. 3 oz. . . . He never seems to suffer in the 
slightest from indigestion, but has become the most vigorous of babies. ’ 



A SIMPLIFIED GASTRO-ENTEROSTOMY CLAMP. 

BY WILLARD BARTLETT, M.D., 

OF SAINT LOUIS, MISSOURI, 

The Doyen clamp and its modifications have rendered gas- 
tro-enterostomy safe and easy by enabling us to prevent the 
escape of blood and visceral contents. There are, however, 
certain mechanical drawbacks to any instrument constructed 
upon that plan. It is not possible for its blades to exert uniform 
pressure at every point. Tissue which happens to be very near 
the joint is exposed to a crushing force, while that near the 
tips may be compressed to the point desired, and still the 
blades be widely apart at the middle. Fiu'thermore, pressure 
cannot be graduated to any degree desired, since one notch near 


Fig. I. 



the handle makes a vast difference in the crushing force ex- 
erted on tissue, which may already be tightly held between the 
blades. 

As noted in Fig. i, the contrivance which I propose is made 
up of three parallel bars, A A, B B, and C C, A A being thread- 
ed to run on screws on either end, while B B and C C are free, 
and the action of the thumb screws is to draw all three bars 
together. 

Rubber tube can be drawn over the three cross-bars by sim- 
ply removing one of the screws, which is then replaced and the 
instrument thus made ready for use. 
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It is my custom to employ it as follows ; The cross-bars 
are set at a distance of one centimetre from each other. Two 
catch-forceps draw the stomach tip through one interspace, 
.while the intestine is similarly engaged in the other. The de- 


Fig. 2. 



sired position of the viscera having been thus secured the 
bars A A and C C are pressed against them by the operator’s 
thumb and fingers, until by this direct and accurate means he 
has secured exactly the pressure which is deemed necessary 


Fig. 3. 



Cross section of bar (actual size). 

and safe, then the whole is locked in statu quo by turning the 
screws until they engage. 

I have used the instrument without a third bar between 
the viscera, but this is not to be recommended, since they tend 
thus to slip laterally away from one another. 



THE PATHOLOGY AND SYMPTOMATOLOGY OF 

GALL-STONES. 

BASED UPON AN EXAMINATION OF OVER 4OO CASES OCCURRING AT THE 

LONDON HOSPITj^. 

(Continued front page Jrop of last issue.) 

BY ALBERT J. WALTON, M.S. (Lond.), F.R.C.S. (Eng.), M.B., 

L.R.C.P., B.Sc. (Lond.), 

Assistant Surgeon, Dreadnought Hospital, Greenwich ; Surgical Registrar, 

London Hospital. 

COMPLICATIONS OF CALCULI IN THE BLADDER. 

I. Acute Cholecystitis. 

This condition is a not uncommon complication of gall- 
stones, all cases of cholecystitis being generally dependent 
upon the presence of one or more calculi. Rigby ** found m 
his series of 46 cases of cholecystitis, that gall-stones were 
present in all but two. In this series of cases of gall-stones 
there were 78 cases of acute cholecystitis. 

The following varieties may be present: 

Acute Catarrhal Cholecystitis. — It is probable that this 
condition is extremely common with ‘gall-stones. As already 
mentioned there is considerable evidence that the diffuse pain 
occurring with stones in the gall-bladder is dependent upon a 
condition of inflammation, and with the acute attacks it is 
probable that there is an acute catarrh of the gall-bladder. 
Many cases are seen in which the patient has acute pain over 
the epigastrium and right hypochondrium with rigidity and 
tenderness. At the onset pyrexia and vomiting may be pres- 
ent. Within a few days the severity of the symptoms is 
greatly decreased, so that local tenderness or perhaps a tumor 
due to the enlarged and dilated bladder may alone persist. 
As already described, an acute catarrh is probably the first 
stage in the formation of gall-stones, but symptoms appear 
to be much more marked when gall-stones are present, that 
is to say when the acute catarrh supervenes on a chronic 
cystitis. 
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Acute Suppurative Cholecystitis. ^This may occur as tw 

""^ZTLtrnction: In this case the condition is 
• 1 p further stage of the acute catarrhal cystitis, the 

^ n ha<; soread beyond the mucosa to the other con- 
0 ° the wali of the gaWadder. ^ Wes a.e 

« dtr^The" are often Llorrhagic areas beneath tire 

especially at those ^ , • crenerally dilated, and its 

of the calculi. The gall-bladder and 

walls thickened and surface there may be 

showing infected vessels. O Ivmph. The bladder 

many recent adhesions ^ bile and in some 

itself contains pus or -^"^.'-^..^dition may occur 
cases stained with blood. Y ^^p^^ted by Rigby."- 

apart from calculi, as m on suppurative 

In this series there 34 ^of^ac^^^^ 

cholecystitis dependent § cvstic’duct and neck of the 

no evidence of obstruction o ^ n ^ without the presence 
gall-bladder. Six were -f whilst eight 

of pus, apparently simply cholecystitis, apparently 

showed changes noted as hype p Gening of the walls 

a chronic inflammatory change with th cken g 

together with a recent inflammatory 3tart as a 

Symptoms; Not uncommon y ^ majority of cases a 

catarrhal cholecystitis, althoug^ jn ^ obtained, 

previous history of gall-stones m . ^^ement after the 

L some cases there is an ,,,ere symptoms 

acute catarrhal attack, o ® ^ been recorded 

with the formation of pu^- Su ^ 3„dden 

at length by Monsarrat. ,„d right hypochon- 

onset of severe pain in the p g , . accompanied 

drinm, radiating to the back ^wominal -.vails, 

with marked tenderness and rigid y ^^„Kd 

especially on the right sde, T ^ 

vomiting with pyrexia and P 
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may closely simulate a “‘^/^fpmgrisive, Td 

treated, the inflammatoiy ^ gall-bladder take 

ulttoately rupture or perforaUon ^„t 

place; more commonly, however, to the 

of the symptoms this ^ ^tone is impacted, 

rapid changes which may P disappear for the 

The rigidity and tendern^s^^^y^^^ 

inflamed and enlarge ^ condition, which is rather 

(i,) With obstruction: In tins 

less frequent than the last, y^dder. If the.infection 

in the cystic duct or neck of th ^ ^ jp first develop, 

be very mild, a hydrops of the ^ that an em- 

the fluid gradually being convert P ^^„te, 

pyema is slowly formed. If, howev , 

Zry severe 

rise to a more rapidly progressive co 

-.4 i>J 


case. 


In the milder cases, the avails being per- 

and show a few old or teoent adhesicms, th^ g^^t 

haps a little thickened. The fluid dra pus. In 

clear and mucoid, the deeper layers o" y ^^ly slight 

other cases the whole fluid may e P ^ases the 

inflammatory changes are presen . ulceration, these 

mucosa will often show areas of necrosis and u^ce 
being most marked either at the fundus or at tne 

site of inapaction of the gall-stone. Ki,Hfler is markedly in- 
In the more acute cases the gall-bladd 

flamed, there are adhesions and ° g'^Jtiued in the 

wall is oedematoiis and vascular. The fl 
bladder is purulent and may be foul, m som 
mixed with altered blood and sloughs from tb J , • 

X mucosa is irregular, ulcerated, and often ^^^s 
In some cases areas may slough through ,ise 

thereby escape into the peritoneal cavity, rapidly g ^ 
to a diffuse suppurative peritonitis. This gangr^ous 
usually takes place in the fundus of the gall-bladder, as 
casfreporteci Monsarrat- secondary to an impacted 
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cholesterin calculus, and another figured by Moynihan.*' If 
the perforation he less acute, it may be shut off by adhesions 
and a localized abscess arise as in cases of chronic ulcerative 
cholecystitis. 

Symptoms: In the milder cases tlie symptoms will com- 
mence with those characteristic of a stone impacted in the 
cystic duct, and indeed nothing further may be noted. If an 
infection be also present, the symptoms are severe, usually 
more so than when cholecystitis occurs without obstruction. 
There is a sudden onset of severe pain, which may at first 
be colicky in nature, but later becomes more constant and 
radiates from the abdomen to the back and shoulders. There 
is tenderness and rigidity, at first of the whole abdomen, 
later localized to the right hypochondrium. The respirations 
are shallow and jerky, of the peritoneal type, and abdominal 
movements are decreased. With this there is constipation and 
repeated vomiting, often of bile. While the pain is of the 
nature of colic the patient may be collapsed, but as tliis is 
replaced by the more constant but less severe inllammatory 
pain, the temperature will rise to 102° or 103°. As Moyni- 
han has pointed out, the temperature chart often shows 
a steeple form. This condition if left will generally progress 
to perforation and then pursue the usual clinical course of a 
severe diffuse suppurative peritonitis. At times, however, the 
impacted calculus may be loosened by the inflammatory change 
and drop back into the bladder, when the acute symptoms 
usually rapidly subside. 

In this series there were 21 cases of acute suppurative 
cholecystitis secondary to an impacted calculus. Of these 
eight were of the milder variety and showed little if any 
evidence of pus previous to operation. In two of them tl’.e 
pus drawn off from the gall-bladder was sterile on culture. 
The other 13 were of the more acute variety. In addition 
to these there were two cases where acute ulcers had per- 
forated and led to diffuse peritonitis. These have been con- 
sidered with gangrenous cholecystitis. 

Acute Membranous Cholecystitis. — ^Thi.s is a very rare con- 
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dition in which a membranous cast is formed by the mucosa 
of the gall-bladder, the condition being generally dependent 
upon the presence of gall-stones. The membranous cast being 
separated from the wall of the gall-bladder may remain in 
situ or be passed down the cystic and common ducts. In the 
classical case recorded by Fenwick,^® two casts in shape 
typical of the gall-bladder and stained with bile were passed 
in the faeces after attacks of biliary colic. This man had 
previously passed gall-stones. More commonly, however, 
there will be attacks of colic or pain in the region of the gall- 
bladder, but the cast will not be passed. It will then be found 
in the gall-bladder at operation. Rolleston °° has recorded 
such a case, Moynihan a further one, and Mayo Robson 
two that were cured by cholecystotomy. 

There were in this series two such cases, in both of which 
a complete cast was found at operation. In neither was there 
a history of any cast having been passed and found; m one 
only had there been colic, this being apparently due to the 
calculus. 

Acute Phlegmonous or Gangrenous Cholecystitis. ^If by 
this condition is meant only an acute inflammatory change 
leading to extensive gangrene of the gall-bladder, then it is 
very uncommon. Thus Courvoisier,^® in the extensive number 
of cases of gall-stones recorded by him, was only able to find 
seven cases. If, however, localized conditions of gangrene, 
such as may occur with ulceration around a calculus, are 
included, the disease becomes relatively common. This prob- 
ably accounts for the greater frequency of the conditioii as 
described by Mayo Robson, who published 57 cases,®^ this 
number lately having been brought up to nearly 100.®^ In the 
majority of cases it is dependent upon the presence of calculi. 
Thus Moynihan has carefully collected eighteen cases, in six- 
teen of which calculi were present, but an interesting case has 
been recorded by Lett and another by Wendel,^®® where the 
gangrene was due to axial rotation of the gall-bladder, which 
in both cases had a free mesentery. Worthington has 
reported another case where gangrene and perforation 
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occurred without the presence of calculi, 'the condition ap- 
parently being due to an acute infection as in Gutig’s case, 
^/[ention has already been made of cases of acute perforation 
and gangrene occurring with or after typhoid fever. 

In the majority of cases, however, the condition appears 
to be an acute infection following the presence of gall-stones. 

The gall-bladder will be somewhat dilated or collapsed 
according as to whether rupture has yet talcen place. In the 
earlier stages the walls may be thickened, and on section 
small areas of pus may be seen, these apparently arising from 
septic thrombosis of the vessels of the gall-bladder. In later 
stages the walls are blackened or greenish, with deposits of 
lymph and pus on the surface, whilst in one area, an irregular 
opening where the wall has sloughed through is usually pres- 
ent. A diffuse peritonitis is then found. 

Among the present cases, there were six in which spon- 
taneous perforation occurred ; in one there was no sign of any 
inflammatory change, although gall-stones were present, and 
the cause of perforation remains very doubtful. In two others 
perforation had occurred at the site of ulceration of a calculus 
in cases of acute suppurative cholecystitis, thus leaving three 
cases only of true gangrene. In addition to these tliere was 
one case described as phlegpnonous cholecystitis, in which 
perforation had not taken place. The wall was thickened 
and on section pus exuded from it. There was neitlier pus 
nor calculi within the gall-bladder, but three faceted stones 
were impacted in the cystic duct. It is probable that in such 
cases infection of the wall of the duct may tal<e place at the 
site of impaction and travel along the vessels and lymphatics 
to the wall of the gall-bladder. 

11. Chronic Cholecystitis. 

This is the commonest complication of gall-stones, and it 
is probable that whenever they have existed for any len^h 
of time chronic inflammatory changes will be found in the 
bladder. Since the stones themselves are the result of a 
chronic infection, they will mechanically irritate the bladder 
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and aggravate or maintain the chronic cystitis, so that a 
vicious circle is formed. In the cases in this series there were 
148 showing different forms of chronic cholecystitis. The 
following varieties may be recognized: 

Chronic Fibrous Cholecystitis . — ^This is the most common 
condition, 121 of the cases of this series being affected in this 
way. The original catarrhal inflammation of the gall-bladder 
becomes chronic and exaggerated by the presence of the gall- 
stones. The changes are no longer limited to the mucosa but 
spread to the muscular and serous coats, the former of these 
becomes infiltrated with inflammatory cells, and may, in the 
earlier stages, be thickened from a fluid exudate. The serous 
coat at the same time becomes roughened, and in the more 
acute stages may even show deposits of lymph upon its sur 
face. Structures in the neighborhood, more commonly por 
tions of the great omentum, but not uncommonly gastro- 
hepatic omentum, abdominal wall, stomach, duodenum, or 
transverse colon, become affected and adhere to the surface 
of the gall-bladder. 

Later the inflammatory exudates become organized so 
that the wall of the gall-bladder may be greatly thickened, and 
as fibrosis takes place, shrunken and distorted, whilst the 
surrounding adhesions become firmer and more fibrous, so 
that the pylorus or duodenum may be thereby obstructed. 

In long existing cases the gall-bladder will nearly always 
be found thus contracted, the end result of stones in the 
bladder being, as a rule, not dilatation but the formation of a 
shrunken, fibrous structure. Thus of the 121 cases, 26 alone 
showed any dilatation of the bladder, probably because the 
lower stone or stones caused partial obstruction to the open- 
ing of the cystic duct. The ultimate appearance of the gall- 
bladder will, to a large extent, depend upon the nature of the 
gall-stones present. If these are multiple, they may be com- 
pressed together to form a mosaic, which tightly fills the gall- 
bladder and is held in place by the contracted walls of the 
viscus. The mutual pressure of the gall-bladder and calculus 
has already been mentioned for the case of only one large 
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gall-stone, the result being that the irregularities of the sur- 
face of the calculus fit into corresponding depressions of the 
gall-bladder. If, however, the calculus partially obstruct the 
cystic duct, the gall-bladder may be somewhat dilated. 

In many cases the fibrosis may extend from the gall- 
bladder to the neighboring portion of the liver and thus lead 
to difficulty in removal. 

If only two calculi of considerable size are present, the 
bladder may contract around them and a typical hour-glass 
condition result, the two cavities being separated by a narrow 
canal. A similar condition may arise with only one stone. 
If this be situated in the fundus, this area of the bladder may 
show marked inflammatory changes and may contract around 
the stone, while the lower portion of the bladder will be 
relatively free from such changes and will maintain the normal 
size of its lumen, so that it will communicate with the cavity 
above containing the stone by a relatively narrow lumen. 
The method of formation of such a condition is well shown 
by the fact that the wall around the calculus and the isthmus 
shows much inflammatory thickening, whilst that around the 
lower cavity is of normal or only slightly increased thickness. 

The condition seems to be uncommon, for among these 
cases an hour-glass form of the gall-bladder from inflam- 
matory changes was only noted in 2 cases. 

If there be only one or several small stones, tire contraction 
of the gall-bladder may be extremely marked, so that a 
small, hard, shrunken area is alone left. In many such cases 
the shrinkage may be so marked that it becomes difficult or 
almost impossible at operation to discover the gall-bladder, 
which at the same time is usually surrounded by dense ad- 
hesions. 

In some cases calcareous changes may take place in the 
wall of the thickened gall-bladder. In cases which have ex- 
isted for many years it is not at all uncommon to find small 
calcareous areas in tlie greatly thickened fibrous v.all. In 
some rare cases, however, the condition becomes much nioic 
marked, and the whole thickness of the wall become? a stonv 
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mass. In such cases as in one in this series, the walls may 
be inch thicl<, the calcareous matter being peculiarly 

laminated and having a very close resemblance to bone. The 
cavity of the gall-bladder may be shrunken or distorted from 
the irregular shape of the walls. It is generally lined by an 
altered and inflamed mucosa, but this structure can, as a rule, 
be definitely recognized, and is unaffected by the calcareous 
change. ■ Such gall-bladders show dense and firm adhesions 
to the surrounding structures, but provided these can be 
separated tliere will not, as a rule, be difficulty in removing 
the bladder, for the calcareous changes end at the commence- 
ment of the cystic duct. 

Chronic Ulcerative Cholecystitis . — ^The presence of ulcera- 
tion occurring in the acute conditions has already been de- 
scribed, but it may also occur- in the more chronic inflamma- 
tions either in the bladder or ducts. If a gall-bladder be 
contracted around a stone or stones, tlie mucosa in contact 
with them often shows idceration. This is most common 
either at the extreme fundus of the gall-bladder or in the 
dilatation just proximal to the origin of the cystic duct, 
Hartmann’s pouch. In some such cases the mucosa may, in 
this way, be completely ulcerated through and the calculi 
thus come to lie in submucous pouches or diverticula, the 
condition then very closely resembling an hour-glass or other 
deformed and loculated gall-bladder. In only one of these 
cases, however, was a distinct loculus noted. 

More commonly, as the gall-bladder contracts the ulcera- 
tion tends to progress, and inflammatory changes in the over- 
lying serous coat become more marked, so that, if not present 
before, adhesions to surrounding structures are formed. In 
some cases these adhesions are attached to the liver or ab- 
dominal wall, so that when the gall-stone has completely 
ulcerated through the walls of the bladder it comes to lie in 
a secondary cavity outside. In the former case an abscess 
within the liver substance containing the gall-stone may be 
formed, or in the latter the cavity may gradually extend 
■ outwards through the abdominal wall- until the skin is per- 
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forated, usually somewhere in the neighborhood of the um- 
bilicus, and the calculus is spontaneously discharged. If the 
diverticulum be at the neck of the bladder it may cause pres- 
sure upon the common duct, portal vein, or duodenum. In 
four cases of this series it was noted that such a pouch caused 
pressure upon the common 'duct. In Courvoisier’s analysis 
of 169 cases of external fistulse, it is shown that such ex- 
ternal fistulse may open in many situations often remote from 
the gall-bladder. Porges has recorded one that opened on 
the thigh. Of Naunyn’s'^® 384 cases, 184 opened on to the 
abdominal wall. In seven of the cases in this series it \va.s 
noted that an abscess was present around the gall-bladder, but 
in only one apparently was a sinus spontaneously formed. 

In other cases adhesions may be formed between a hollow 
viscus and the gall-bladder. As the calculus passes from the 
gall-bladder it will then gradually ulcerate into this viscus, 
and the stone be discharged therein. This most commonly 
occurs in the case of the duodenum, and the calculus which 
is often very large, that is too large to pass down the cystic 
duct, may pass along the small intestine, but often becomes 
impacted in some part of its course and gives rise to acute 
intestinal obstruction. In some cases the stone may remain 
impacted within the fistula for a certain time, when the end 
projecting into the duodenum may become enlarged, the 
chyme depositing phosphates upon it as described by 
Barnard.® Very rarely the stone may make its \vay into the 
small intestine by ulcerating into the ileum as in one of the 
cases reported by Courvoisier."® In other cases a calculus 
large enough to cause intestinal obstruction may have passed 
down the common duct. Stones of this size will have de- 
veloped in size while impacted in the common duct and may 
have led to great dilatation of it. Even in such cases it is 
very probable that a choledochoduodenal fistula has been 
formed, but that it has not passed through a fistula between 
the gall-bladder and duodenum is shown by the fact that poat 
mortem such a fistula may be absent. Of his 36 ca.ses Cour- 
voisier was only able to accept four as following this route. 
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Naunyii in his analysis of 384 cases of fistula found 108 
connected with tlie duodenum, 93 of which came from the 
gall-bladder, the rest from the common duct. Barnard found 
that intestinal obstruction from ' gall-stones occurred in the 
proportion of i in 44.6 of all cases, in the majority of cases 
previous symptoms of gall-stones being present. In this series 
of 409 cases there were 13 cases of acute obstruction in which 
a previous history pointing to gall-stones was noticed in 8. 
In addition to these there were 7 others in which a fistula 
between the gall-bladder and duodenum was found at opera- 
tion. 

Occasionally a calculus having passed within the intestine 
may cause intestinal obstruction by giving rise to a volvulus, 
as in two cases recorded by Mayo Robson.°“ 

■ Not uncommonly the fistula may communicate with the 
transverse colon. In Naunyn’s series there were 49 cases 
in which the fistula communicated with the gall-bladder and 
transverse colon, while one passed between the colon and 
common duct. In this series there were only two such cases. 
With such a fistula intestinal obstruction is much less likely 
to be caused, the larger calibre of the colon allowing the 
calculus to pass, although at times it may be impacted at the 
anus or may be felt per rectum as in a case recorded by Sir 
F. Eve .28 

- Very rarely the fistula may connect the gall-bladder with 
the stomach. Naunyn gives 12 such cases in his list. Mayo 
Robson mentions that he has had 5 cases and reports 2 fully. 
In such cases the fistula usually opens into the pyloric portion 
of the stomach close to the lesser curvature. The condition 
may give rise to continuous vomiting of bile-stained material, 
or the calculus itself may be vomited. 

Voelcker^°® has recorded an extraordinary case where 
three fistulse were present, opening into the pylorus, duodenum, 
and transverse colon. 

In exceptional cases gall-stones may pass into the urinary 
passages. Michel records a case where four calculi were 
removed from the urinary bladder at • one operation, - and 
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Murchison one where as many as 200 biliary calculi were 
passed from the urethra. Moynihan mentions one of his 
own cases where a stone ulcerated into a renal pelvis dilated 
behind an impacted urethral calculus. He also quotes cases 
of Faber Kronlein and V. Bergmann where the stones passed 
from the gall-bladder through a fistula into a patent urachus 
and so into the bladder. 

In this series there was no actual case of a fistula com- 
municating with the bladder but in one the liver was much 
prolapsed, and an abscess around the gall-bladder was found 
at operation to have its lower wall formed of the urinary 
bladder. 

A few cases have been recorded of fistulous communica- 
tion with the female genital organs, especially the pregnant 
uterus, but there seems to be doubt in some whether the com- 
munication was not really with the vagina. Lucy^^ records 
one case where the fistula communicated with an ovarian cyst. 

In other cases the fistula may communicate with the 
thoracic viscera. Naunyn collected 10 such cases, Courvoisier 
24. Two cases have been recorded by Rigby®^ and Mayo 
Robson that were successfully treated by operation. In such 
cases the communication is probably either made through a 
subphrenic or hepatic abscess which has perforated the dia- 
phragm. 

Lediard recorded a case in which he removed an ap- 
pendix containing eleven small gall-stones; these had, how- 
ever, probably passed into the small intestine and from there 
into the appendix. 

Villous Cholecystitis . — Rarely a chronic inflammatory con- 
dition of the gall-bladder is associated with an hypertrophy 
and overgrowth of the epithelium instead of with ulceration. 
This change may be diffuse or limited to one small area. 
The former is the more common. The whole of the mucosa 
here may be thickened to form a velvet-like lining to tiic 
gall-bladder, or if the viscus be distorted and sacculated it 
may be limited to those areas in contact with the calculus. In 
any case it is limited abruptly at the origin of the cy.stic duct. 



ALBERT J. WALTON. 


l88 

On section the mucosa is seen to be much thickened, the 
glandular tubes being stronger and more convoluted than 
normal. 

If localized the condition may form definite papillomata; 
such conditions are rare, definite papillomata being only noted 
in three of the cases of this series. Zenker has regarded 
this condition as an early stage of carcinoma. In one of the 
cases of this series a papilloma sprang from the fundus and 
filled the gall-bladder, being 23^-3 inches long. It showed 

extensive malignant changes. 

In many cases of chronic cholecystitis there is a marked 
prolongation of the right lobe of the liver to form a linguiform 
process. As Riedel has pointed out, this is so commonly 
associated with gall-stones as to be probably in some way 
dependent upon them. Although as a rule associated with 
an enlarged gall-bladder, it may be present with a chronically 
inflamed and shrunken bladder containing calculi. In this 
series such a prolongation was noted as being present in 8 
cases, although it is probable that to a lesser degree it was 
present in many more. Of these 8 cases, 3 showed a dilated, 
5 a contracted and fibrous gall-bladder. 

III. Calculi in the Cystic Duct. 

In many cases the gall-bladder will contract upon the 
enclosed stones which will be forced down the cystic duct. 
If the calculi are relatively small they may ultimately traverse 
the whole length of the cystic and enter the common duct. 
If very small it is possible that the calculi may pass down the 
duct and give rise to no symptoms whatever. It may in part 
be owing to this fact that in so large a number of cases many 
years, may elapse without any symptoms of the passage of 
stones down the duct, although in the majority of cases it is 
due to the fact that the calculus has remained fixed within 
the gall-bladder. In this series there were 258 cases giving 
symptoms of the passage of calculi down the ducts, of these 
182 had a previous history of calculi within the gall-bladder, 
which in many cases was of several years duration. This was 
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Specially noticeable in those cases where tlie calculus was 
impacted in the duct (see later). 

Symptoms; The characteristic symptom of the passage 
of a stone down the cystic duct is an attack of biliary colic. 
These attacks may be multiple, either because several stones 
are present or because one calculus too large to pass down the 
cystic duct slips back to the gall-bladder, only to enter the 
duct again at a later date. 

In many cases, i.e.^ 182, there were previous symptoms 
of gall-stone disease, although it is probable that in the re- 
maining 76 there were such symptoms, but in too slight a 
degree to have made any lasting impression upon the patient's 
mind. Of these 182 cases 29 showed the more severe diffuse 
pain, which has been regarded as the clinical evidence of 
chronic inflammatory changes in the gall-bladder. In some 
cases this type of pain has been so severe that in the history 
it is difficult to distinguish between it and true colic. These 
figures strongly support what Moynihan, Mayo Robson, Sut- 
ton, and others have laid so much stress upon, namely, that 
the presence of colic must be regarded as a late complication 
of gall-stones rather than as a symptom of their presence. 
The absence of colic does not in any way negative the presence 
of gall-stones. 

As a rule the attack of colic comes on with remarkable 
suddenness and is dependent upon no recognizable cause, not 
uncommonly appearing first at night time. As a rule, it 
lasts only for a short time and disappears as suddenly as it 
came, the stone having either passed or returned to the gall- 
bladder. 

If there have been many attacks of colic without jaundice, 
and no stones have been found in the stools, although searched 
for carefully, there is probably only a single calculus, whereas 
if one or other or both of these latter conditions have been 
noted, probably many calculi are present; but it is only 
possible to distinguish between the varieties of multiple calculi 
when one has been passed in the fasces and has been e-vamined. 
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IV. Impaction of Calculi in the Cystic Duct. 

A stone passing down the cystic duct may become im- 
pacted. If this impaction be complete one of two things may 
Lppen. If the infection of the gall-bladder is acute th 

complete obstruction to the natural path of 

followed by an acute suppurative or gangrenous ch^f ^ * 

If on the other hand, the infection be less the calculu JiU 
remain in position and, since no bile pi^ents are m c°^ 
with it, it will gradually become coated with and probably 
later completely transformed into pure cholesteri • 
ready mentioned, Aschoff and Bacmeister carne 
elusion that pure cholesterin calculi only occur in 
while if inflammatory changes are present calcium 
found in the calculus. In this series of cases there w re 89 
in which at operation a calculus was found impac 
cystic duct; 21 of these were associated with an acu r 
purative cholecystitis. Of these only 2 were no e 
formed of pure cholesterin, although of the 5 cases^ P ^ 
cholesterin calculi, and the 4 coated with cholestenn 
were bacteriologically examined, 7 contained . 1 

These figures therefore seem to show that with ^ 
or mixed calculi the infection is likely to be severe, u w 
cholesterin calculi the fluid is certainly not sterile; 
planation probably being that in the highly infective c 
ditions immediate operation has to be done and t e 
calculus is found. If the infection be less severe the camu 
grows in situ,, and pure cholesterin is deposited upon it, 
gall-bladder dilating behind it meanwhile. _ 

If the obstruction be not complete the calculus will stea 1 y 
. grow in situ,, but in this case bile pigment will also be a e 
to trickle past the calculus, so that the newly formed materia^ 
will contain pigment calcium in addition to cholesterin. 
more than one is present they will form together a barre 
shaped mass, the individual stones being faceted on their 
contiguous sides. As mentioned previously, in such cases 
the more recently deposited material is often not laminate 
but forms a homogeneous material on the surface. With a 
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partial obstruction of this nature one would expect to find 
a very great dilatation of the gall-bladder corresponding to 
the condition seen with an intermittent hydronephrosis, and 
it is interesting to note that Bland Sutton states on tliis 
point : “ It is also a noteworthy point that the largest gall- 
bladders which have come under my observation — I mean 
those big enough to be mistaken . . . for a cystic kidney or 
even an ovarian cyst — were obstructed by large barrel-shaped 
calculi of the character just described.” In this series there 
were seven cases in which the gall-bladder was noted as being 
excessively dilated. In 5 of tliese the condition was noted 
as: gall-bladder down to right iliac fossa, greatly dilated, 
contained i pint, contained pint (2 cases). In these 5 
cases a column of 3 calculi was found 3 times, 2 calculi once, 
and I mixed calculus once; in the 2 remaining cases the gall- 
bladder contained i pint and pint respectively of mucus, 
the calculus in these cases being one of pure cholesterin which 
completely occluded the cystic duct. 

In some cases a calculus which is impacted in the cystic 
duct may be large enough to cause definite effects upon the 
surrounding structures. The size of the calculus alone is 
usually insufficient to cause this pressure, but it is aided by 
the fact that firm adhesions are usually present. Moynihan 
records a case where a stone impacted in the lower part of 
the cystic duct caused fatal pressure upon the common duct 
and portal vein. McArthur®^ also records one of pressure 
upon the common duct. In this series there were 3 such cases, 
where with a stone in the cystic duct constant jaundice had 
been present for 3 weeks, 7 weeks, and 5 montlis respectively, 
the condition being completely recovered from when die stone 
was removed from the cystic duct. 

Symptoms: As in the last case there is usually a previous 
history of calculi within the gall-bladder. In this series of 
89 cases there were 61 showing previous dyspeptic symptoms 
and 45 with a history of past attaclts of colic. 

With impaction three different groups of symptoms may 
occur : 
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(a) These commence either with an attack of colic or 
severe pain of the inflammatory type, the condition soon pass- 
ing on to one of acute suppurative cholecystitis. In this series 
there were 21 such cases, 10 of which had had no 
attack of colic, although the size of the stone suggested tha 

it had been present for some years. dth 

that the calculus was impacted in the gall-bladder, bu \ 
the onset of more acute inflammatory changes it became 
loosened, and was able to pass down and occlude t e cy 

In this group the symptoms of impaction also com- 
mence with an attack of colic, which may or may not have 
been preceded by other attacks. This colic gra ua y 
creases and is replaced by a constant dull pain, whic ^ s 
accompanied with dilatation of the gall-bladder. In t is s 
there were 56 such cases. 

(c) Less frequently, an attack of colic may be a > 
but the patient has complained of dyspeptic symptoms or e 
more severe refined pain perhaps for some months, 
commencement of or shortly after these symptoms a tumor 

44 Vvr«i. /Hi Cm 


due to the presence 


of a dilated gall-bladder can be dis- 
tinguished. There were 12 such cases .in this series. 

From a consideration of these symptoms it is not un 
commonly possible to diagnose the nature of the calculus an 
whether it be single or not. Thus, if there be an^ onset o 
severe colic followed by symptoms of acute suppurative cho e 
cystitis, sufficient time will not have elapsed for the calcu us 
to have become coated with pure cholesterin, or to have been 
converted into this substance; it will therefore be either a 
laminated and faceted or a mixed calculus. If previous to 
this onset there have been many attacks of colic with jaundice, 
there must have been other stones which were passed, and 
therefore the calculi will be multiple, faceted, and laminated. 
If, on the other hand, this attack of colic be the first one, there 
is probably a single calculus. Even with such a single calculus 
there may have been many attacks of colic, but these, although 
terminating abruptly, will not have been associated with 
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jaundice. The calculus will have passed back into the bladder 

and not into the common duct. 

If there have been many attacks of colic followed by 
jaundice, and then one attack is followed by dilatation of tlie 
gall-bladder without signs of acute suppurative cholecystitis, 
the condition for the same reasons is more likely to be due 
to multiple calculi. 

If but one attack of colic has been present, or dilatation 
has started insidiously after dyspeptic symptoms, and if there 
is no evidence of acute suppurative cholecystitis, a simple en- 
largement of the gall-bladder having been present for some 
months, the condition is almost certainly due to a single cal- 
culus, either of pure cholesterin, or with a thick outer layer 0 


pure cholesterin. . 1 r . , 

If the dilatation be enormous and has existed for many 

years, the obstruction will probably be due to calculi, often 
three or four in number, which have only partially obstructe 
the duct and have been steadily growing in situ. 

Excepting in the last group of cases, the di a e " 
bladder will not contain bile. In the early stages bile may be 
present, but once the obstruction is complete this is a , 

or at any rate disappears and is replaced either y c ear , 
mucopus, or pus alone. The pathological changes and W 
toms already described under the various headings of 


cystitis may then be present. 


V. Calculi in the Hepatic Ducts. 

Calculi are less common in the hepatic 
other part of the biliary tract. Michaux i ‘ ^ 
upon this fact, and regards al. ..ch 

stones in the bladder or common d . calculi v.-ere 

there were but four in which it was no e ^ 

present in the hepatic duct. pigment calcium 

varieties. In the first place mass I condition is 

may be seen which are formed m s - probably 

generally regarded as being very unus , into the 

not uncommon, the calculi usually, however, pa..ni. 


/ 
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cystic duct and gall-bladder, and in the latter situation form- 
ing a nucleus of one of the more common varieties. Calculi 
of this nature (Figs. VI, and VIII, Plate I) are not un- 
usual. In this connection it is interesting to note that the 
calculi shown in Fig. VIII were removed from the gall- 
bladder of a case from which a large mass of pigment calcium, 
as shown in Fig. VII, was removed from the hepatic duct, 
which strongly supports this view as to their origin. Ut the 
four cases of hepatic calculi, three were formed of pure pig- 
ment calcium. . , , ^ 

In the second place calculi may occur in the hepatic due 

in association with those in the bladder and common duct. 
Such stones are much more commonly of the faceted type. 
Such calculi are usually regarded as more common, bu in 
this series only one case was noted as containing c^ i 
this variety, the specimen being preserved in the Hospita 
Pathological Institute. There is no doubt that these stones 
have passed backwards from the common duct, as they are 
always similar in nature to those found in this latter situa- 
tion. Moynihan’s observation'^'^ that in all his cases t e 
calculi were easily milked downwards and removed throu^ 
the common duct incision is in favor of this, as is also t e 
fact that in the case in this series all the calculi were in t e 
lower part of the hepatic duct. 


VI. Calculi in the Common Duct. 

Calculi having passed down the cystic duct will enter the 
common duct, and may traverse the whole of this to be 
ultimately passed into the duodenum, so that not uncommonly 
patients having symptoms of gall-stones may pass them m 
the faeces, although it must be remembered that in some such 
cases the calculi have entered the intestine through a fistula. 
As in the case of the cystic duct, small calculi may possibly 
pass down the common duct and, give rise to no symptoms. 
The frequency of such a condition is, however, difficult to 
estimate, as it is relatively rare for the fseces to be carefully 
examined previous to admission for the presence of stones. 
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In this series it was only noted in 22 that calculi had been 
previously found in the faeces; of these only one had not 
had jaundice. In some cases where calculi are passed and no 
jaundice is present, a fistula may be present and the calculus 
thus not have passed down the common duct. Of the above 
22 cases only one was found at operation to have a fistula 
between the gall-bladder and intestine. In this case jaundice 
had been present. But of the cases of acute intestinal ob- 
struction a note was made of the condition of the gall-bladder 
in three, all of these showed a fistula between the bladder and 
intestine. At operation stones may at times be found in 
the common duct when there have been no symptoms pomUng 
to their presence there. Thus Moynihan"-' mentions that he 
has twice found stones in the common duct when symptoms 
were wholly lacking, and in two cases of this series calcu 1 
were found here, with no evidence of past or present jaundice. 
For this reason the cystic and common ducts must always e 
examined during an operation for gall-stones. 

Symptoms: The characteristic symptoms of the passa« 
of calculi down the common duct are attacks of co ic 
by jaundice. Often in such cases there is a P^^ious bs^O 
of local or diffuse pain due to calculi in the ga 
Later this is followed by attacks of 
jaundice and due to the passage of calculi ^ 

duct. Later still jaundice follows the colic, PO'"" ^ 

fact that the calculus has now entere t e coi 
In this series 232 cases in all showed or a a 
jaundice. In 54 of these the patient gave im 
symptoms previous to the attack associated w h J J 
r7gave ! history of previous symptoms P«. 
calculi in the bladder, until the onset o ^ of colic 

dice, that is to say. there was no P«™“= 
without jaundice; 40 cases gave a prev 
and attaclcs of simple colic. ^ for 

These attacks of colic and jaun ice^ » During diis 
a fAv days, unless the stone becomes , ^1^2 yrine 

time the stools may be white or clay-colored and 

darkly pigmented. 
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VII. Impaction of Calculi in the Common Duct. 

When a calculus has entered the common duct it may 
become impacted and cease to pass downwards. At first 
this impaction is complete, but later, as described by Osier 
and Fenger ^ the stone becomes loosened and a certain amount 
of bile is allowed to pass. This is brought about partly by 
inflammatory softening of the duct around the calculus and 
partly by dilatation of the duct behind it, so that often the 
calculus forms a ball valve. In some cases the duct behind 
the calculus may be enormously dilated, as in a case reported 
by Edgeworth.^^ In this series there were 75 cases of stone 
impacted in the common duct. Of these two showed extreme 
dilatation of the duct. Rolleston describes a saccular and 
a cylindrical variety of this dilatation, the former of which 
is generally limited to the common duct, the latter usually 
involving the hepatic and intrahepatic ducts. 

The calculi may become impacted in any part of the duct, 
but they are more common in the lower part. Of Cour- 
voisier’s^^ 123 cases 41 were in the ampulla and 20 close 
to the duodenum. In any case the calculus may grow in 
siht and, if several be present, may form a column of articu- 
lating segments closely fitting the duct. In three cases such 
a column was present. The outer layers of these calculi 
may consist of all the normal constituents or may be in large 
part formed of soft friable pigment calcium. In other cases 
the greater part of the calculus is thus constituted and forms 
a soft, putty-like mass moulded to fit the common duct. A 
mass thus formed in the common duct may be sufficiently 
large to press upon the portal vein as in a case reported by 
Westenhoffer,^^® where thrombosis of the vein had been 
caused. 

As a general rule the gall-bladder is contracted according 
to Courvoisier’s law. In this series, however, this has not been 
as constant as is usually reported. Thus of the 75 cases, 58 
showed a contracted bladder, this structure being dilated in 17 
cases. Courvoisier’s explanation of this, which is usually ac- 
cepted, is that there is old standing cholecystitis which has 
led to contraction and shrinkage of the gall-bladder. Such' an 
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explanation seems, however, hardly adequate, for, as already 
pointed out, many cases of impaction of a calculus in the cystic 
duct show a long previous history of stones in the gall-bladder, 
and thus similar chronic cholecystitis should be present, but 
in such cases dilatation is almost the rule. It is more probable 
that as in the case of impaction of a calculus in the ureter, 
sudden and complete bloclcage of the duct is followed, not by 
dilatation, but by a cessation of the secretory function of 
the organ behind it. Thus in this case slowly developing or 
partial obstruction of the duct may be expected to be asso- 
ciated with a dilated gall-bladder. Dilatation of the gall- 
bladder may, of course, also occur with jaundice if the cal- 
culus be impacted in the cystic duct in such a manner as to 
compress the common duct, as in the three cases in this series, 
already mentioned, or if the stone be impacted in the opening 
of the cystic duct and project into the lumen of the common 
duct so as to obstruct it, as in two further cases in this series. 

When the stone has become impacted inflammatory 
changes are very likely to take place. These may be local 
or diffuse. In the former case ulceration will occur around 
the impacted stone and, in the first place, may tend to loosen 
the calculus. If the condition continues, perforation of the 
duct may take place, the infected bile escape into the peri- 
toneal cavity, and a diffuse peritonitis be set up. This is, 
however, rare, only one such case occurring in this series. 
If the ulceration be more chronic, adhesions may first form 
between the duct and surrounding viscera, so that as the 
ulceration continues, fistula between the two is caused. Sucli 
a condition is rare, no case being recorded among; this scries. 
Courv'oisier,-'^ and Moynihan have both laid stress uix>n 
the fact that a calculus may not uncommonly ulcerate througli 
the intraduodenal portion of the duct into the duodenum, 
the condition being then often mistaken for a wide-mouthed 
ampulla. Rarely ulceration of the duct may be followed by 
stenosis, as in a case recorded by Pye Smith.*^ Special atten- 
tion has been drawn to this complication of late years owing to 
the difficulties in treatment if the condition arise after the 
gall-bladder has been removed at operation. This comphea- 
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tion seems to be very rare. There was not a single instance 

of it among these cases. _ . 

In other cases the inflammatory changes are more diffuse 
and may pass up the duct so that a suppurative cholangeitis is 
caused. In this series there were five such cases. The condition, 
although fortunately not common, is nearly always dependent 
upon gall-stones. In Rogers’ series of 20 cases, 18 were 
due to gall-stones. 

If a calculus be impacted in the papilla of Vater pan- 
creatitis may be caused. The acute condition may be due to 
regurgitation of bile along the pancreatic duct, as has been 
shown by Halsted and Opie.^® Although it is more likely to 
occur if there be no accessory duct of Santorini, yet it is 
probably, in the majority of cases, due not wholly to ob- 
struction, but rather to an associated inflammatory change. 
In any case the acute pancreatitis is most commonly due to 
the presence of a gall-stone, and Opie has recorded 32 such 
cases, every one of which was secondary’ to gall-stone.^ 

Chronic pancreatitis is more common. In this series 24 
cases were noted as having a small, hard pancreas, which 
was considered at operation to be a chronic pancreatitis. 
Most commonly this condition is limited to the head of the 
pancreas, and thus according to Opie®^ does not as a rule 
lead to glycosuria. Among this series there were three show- 
ing glycosuria. In one of them, which has been recorded by 
Mr. Mansell Moullin,®^ the glycosuria entirely disappeared 
after removal of the calculus. 

S3nnptoms; As already noted in two cases calculi were 
found in the common duct with no symptoms pointing to 
their presence here. In the majority of cases, however, there 
is definite previous history of calculi in the bladder or of 
attacks of colic and jaundice pointing to their passage down 
the ducts. Of the 75 cases of calculi impacted in the common 
duct, in this series, there were 73 in which colic and jaundice 
had been present. 

The jaundice sets in soon after the onset of colic, and 
within a day or two is very marked. If the stone becomes 
impacted it generally persists, but may be very variable. 
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probably owing to a certain amount of the pent-up bile 
maldng its escape around the calculus. With this jaundice 
there is more or less aching pain in the right hypochondrium, 
and in the early stages the liver is often felt to be enlarged. 
During the course of the condition the patient is very liable 
to exacerbations of severe pain, during which the jaundice 
is greatly increased and the enlargement and tenderness of 
the liver become more marked. With this jaundice there is 
the customary itching of the skin. In some few cases this 
irritability may appear in advance of the jaundice. 

The amount of bile in the stools and urine will vary 
with the jaundice. In many cases the patient will notice that 
the stools have been white or clay-colored with the more acute 
attacks, but have regained their normal appearance during the 
intervals. 

Charcot first pointed out that with calculi in the com- 
mon duct there was very commonly intermittent fever. In 
some cases this may simply be a sharp rise of temperature 
with a subsequent rapid fall, resembling that of a malarial 
attack. In other cases there may be slight shivering followed 
by sweating, or in the more severe types there is a definite 
rigor, Budd has pointed out the close resemblance of this 
condition to urinary fever and inferred that both were nervous 
in origin. Like the urinary condition they are, however, 
almost certainly due to toxic absorption. These febrile attacks 
are seen almost constantly with exacerbations of pain and 
jaundice mentioned above. Of these 75 cases, 58 were noted 
as sho^ving one or other of the above types of febrile attack. 

As pointed out by Moynihan'^^ and Fenger-® loss of 
weight is one of the most marked and characteristic .symptoms 
of impaction of a calculus in the common duct, and it must 
not therefore be regarded as evidence of obstruction from 
malignant disease. In this series 21 cases were noted as 
being markedly wasted. 

VII. Carcinoma of the Gall-bladder. 

Carcinoma of the gall-bladder is not an infrequent com- 
plication of gall-stones, although there is considemWc vana- 
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tion in the statistics given by different observers. Thus 
Slade, out of 33 cases of gall-stones examined post mortem, , 
found 16 in which the condition had been treated by opera- 
tion. Of these, 56 per cent, were complicated by carcinoma. 
Hale White and Ticehurst^^'^ found that of 333 cases of 
gall-stones at Guy’s Hospital 45 had primary carcinoma of 
the gall-bladder. Riedel,®^ on the other hand, found primary 
carcinoma in only 28 per cent, of all cases of gall-stones. In 
this series they were even less frequent. Among the 409 cases 
there were only 18 showing definite carcinoma. 

Carcinoma is, however, very frequently associated with 
calculus. Thus Zenker found them in 85 per cent, of 
the cases of carcinoma, Courvoisier in 91 per cent., whilst 
Janowski found calculi in every one of his 40 cases. That 
the carcinoma is secondary to the calculi, and not the calculi 
to the carcinoma, is shown by the fact that Siegert found 
calculi in 94 out of 99 cases of primary carcinoma, but in 
only 2 out of 13 secondary cases. In many cases of primary 
carcinoma there is, however, a long previous history dis- 
tinctive of gall-stones. Thus in these 18 cases, there were 7 
giving a history extending back over 2^4 years; in 2 it was 
over 5 years, and in 2, over 20 years. 

Candler finds that gall-stones are more frequent in 
lunatics, being found in 14.13 per cent, among 2228 post- 
mortems, thus supporting the figures of Beadles,® who found 
them in 27 per cent, of the females and in 5 per cent, of the 
males dying at Colney Hatch Asylum, and of Warnock 
who found them present in 50 per cent, of the females and 
in 1 1 per cent, of the males dying at Peckham House Asylum. 
Among them, however, there is apparently no relative in- 
crease in the frequency of carcinoma. Among Candler’s 31 5 
cases of gall-stones only two had a definite primary carcinoma. 

Of greater importance than the above question is the 
frequency of carcinoma in the gall-bladder after the calculi 
have been removed, ' for if this be a common complication it 
will be a strong point in favor of removing every diseased 
gall-bladder. This condition seems, however, to be very 
unusual. Among this series there were only three such cases, 
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one of which has been fully reported by Mr. Lett;^^ in the 
other two the carcinoma appeared over one year after the first 
operation. Very few of these cases are to be found in the 
literature; one, however, was fully recorded by Knaggs.^'* 

In the majority of cases the carcinoma is of a columnar 
or cuboidal-celled variety; in certain cases, however, the 
nature of the epithelium may be changed apparently owing 
to the chronic inflammatory condition, and a squamous- 
celled carcinoma may thus arise. Fiitterer has collected 13 
cases of this variety. In this series of 18 cases none were 
noted as being squamous-celled. 

In conclusion I must acknowledge my great indebtedness 
to the members of the surgical staff of the London Hospital 
for granting me permission to use the statistics of their cases 
in the compilation of this thesis. 
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A DOUBLE GALL-BLADDER REMOVED BY 
OPERATION. 

BY JAMES SHERREN, F.R.C.S., 

OF LONDON, 

Surgeon to the London Hosjjital; Surgeon to Poplar Hospital for Accidents; and Ex- 
aminer in Anatomy for Primary F. R. C. S. 

While several cases have been recorded in which the 
fundus of the gall-bladder was bifid and its cavity separated 
into two for a portion of its length, I have only been able to 
discover one in which there were two complete cavities each 
possessing its own cystic duct. This specimen was found post 
mortem.^ The following is, I believe, the first instance in 
which a double gall-bladder has been removed at operation. 

J. A., a woman of twenty-five, was admitted into the London 
Hospital under my care in July, 1910, with the following history: 
As long as she can remember she has had pain half an hour 
after food, in attacks of about a month’s duration. The pain 
starts in the right hypochrondrium, passes to the right shoulder, 
and is relieved by belching. In December, 1909, she was roused 
one morning in the early hours by a severe attack of colicky pain 
starting in the right hypochrondrium. It doubled her up, and was 
accompanied by sweating and retching ; a few days later she had a 
similar attack. She has had none since then, but her “ indigestion ” 
has been very bad. No history of enteric. 

On examination slight, deep tenderness was. present in the gall- 
bladder region. I believed her to be suffering from cholelithiasis, 
and accordingly operated on July 20, 1910. On opening the abdo- 
men through the right rectus muscle, I found a distended gall- 
bladder which I could not empty. On tracing the cystic duct 
downwards to discover the cause of the obstruction, I came upon 
a firm nodule which I took at first to be a calculus. As it was ap- 
^ firmly impacted, I cut through the peritoneum covering 
the duct and discovered that the supposed calculus was a thicken- 
ing in Its wall about thre e-quarters of an inch from its junction 

^Purser: British Medical Journal, 1886, vol. ii, p. 1102. 
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with the common bile-duct. I ligatured and divided the duct and 
then found that I could not strip up the gall-bladder in the usual 
way, and the duct tore just above the nodule in the attempt. On 
further dissection I found another duct, which I ligatured and 
divided, covered the stump with peritoneum and closed the belly. 

On examining the specimen - the two ducts were at once evi- 
dent, and closer examination revealed another sac above and com- 
pletely concealed by the distended lower one. On dissection (vide 
figure) two complete gall-bladders were evident, joined only along 
a narrow portion of their circumference. The larger one con- 
tained thick bile-stained mucus, the smaller thin bile. On exam- 
ining the portion of cystic duct belonging to the larger gall- 
bladder, I found it patent at its common duct end; at the site 
of the nodule its lumen was a little increased in size and ulcerated 
as if from the lodgement of a calculus. Above this it appeared to 
be obliterated. 

IMicroscopic examination showed the nodule to be composed 
of fibrous tissue with glands resembling Brunner’s glands ; below 
this the appearance of the duct was normal. 

The cause of the distention of the gall-bladder seems to have 
been a fibrous stricture of the duct. Whether this was due to 
inflammation of the aberrant Brunner’s glands or to the tem- 
porary lodgement of a calculus there is no means of knowing. 
I think the former hypothesis the more probable. 

“It is now in the Museum of the Royal College of Surgeons of Eng- 
land (Number 561.31). 



PRIMARY OVARIAN PREGNANCY. 


BY CHAS. F. KIVLIN, 

OF TROY, N. y. 

With the possible exception of abdominal pregnancy, pri- 
mary ovarian gestation is the rarest of all forms of pregnancy. 
Many cases have been reported as ovarian which were probably 
tubo-ovarian,^ In 1878 Speigelberg - formulated certain condi- 
tions which must be fulfilled in order to justify a diagnosis of 
ovarian pregnancy. He demanded that (i) the tube on the af- 
fected side must be intact; (2) the fetal sac must occupy the 
position of the ovary; (3) it must be connected to the uterus by 
the utero-ovarian ligament, and (4) definite ovarian tissue should 
be found in the sac wall. Most of the gynaecological works have 
little or not anything to say on the topic. Williams ^ in his text- 
book has gone into the subject exhaustively. He demands that 
ovarian tissue must be found to be present at different and all 
places in the sac wall. The condition is important for the good 
reason which Norris ^ points out, that in certain cases of tubal 
or broad ligament pregnancy, the ovary may be found flattened 
out against the gestation sac and to a certain extent forming a 
portion of its wall. In addition to these requirements, the tube 
on the affected side should not only be intact, but should be micro- 
scopically free from any evidence of gestation. Etiology, ini" 
pregnation and fertilization of the ovum in the Graafian follicle. 

Symptoms and Diagnosis. — I know of no way or any tangible 
reason why any one should make a correct diagnosis of primary 
ovarian pregnancy. It is significant and sufficient only that a 
diagnosis of extra-uterine pregnancy exists. The symptoms are 
those of an extra-uterine pregnancy, with all the possibilities of 
a fatal termination unless the condition is decisively attended to. 
In fact, Croft s case lost her life from severe hemorrhage. It is 
with some hesitancy that one accepts a diagnosis of ovarian 
pregnancy. Especially is this true when one, after reporting an 
ovarian pregnancy, as proven by the author, is confronted while 
reading an author of a little later date by a critical doubt whether 
the case was a true ovarian pregnancy. It seems to me, however, 
that it is only fair to believe that the man who reports a case has 
206 
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a better and more comprehensive understanding of the true pic- 
ture which it presented than the man who, from a critical stand- 
point, judges only from the printed account of the case. While 
I believe that certain rules must be followed, still I am of the 
opinion that every man should be given credit for a true diagnosis 
on his own personal observation of the condition present, and 
that the burden of proof rests with the critic to prove beyond a 
doubt that the case, after being reported in the literature, is not 
an ovarian pregnancy but is, of a certainty, either some other ana- 
tomical pregnancy, or that no pregnancy existed as reported. 

Report of the Case. — Miss age twenty, born in the 

United States, family history negative. Menstruated first at 
fourteen, regular lasting four or five days. Some pain, especially 
first day. Menstruated last April 12, igoS, Started flowing 
about June 14, 1908, continued to flow until sent to the hospital, 
June 28, 1908, for a curettement and a better examination under 
ether. The tip of the cervix was soft, the os patulous and bleed- 
ing. The uterus boggy, somewhat enlarged. A mass the size 
of a large orange was felt in the left side of the pelvis; right 
side free. Breasts somewhat enlarged, containing some colostrum. 

Operation at Troy Hospital, June 28, 1908. Median incision; 
a mass of about the size of an average orange occupying the 
left ovary was delivered. The tube and ovarian mass was cut 
away. The right tube and ovary were apparently normal and were 
not touched. A chronically inflamed appendix was removed. On 
opening the ovarian mass a partly formed embryo, of about six 
weeks’ development, was liberated. The tube v.-as apparently 
normal and was not attached to the ovarian mass. The ovarian 
mass was not adherent to any surrounding structure. 

Pathological Report . — Gestation sac contained ovarian ti.'^sne; 
tube normal, no evidence of impregnation found in the tube. 

REFERENCES. 

' Surgery, Gyn. .and Obstetrics, Norris, Aug.. 1909. 
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CONCERNING THE TREATMENT OF TUMORS OF 

THE URINARY BLADDER WITH THE OUDIN 
HIGH-FREQUENCY CURRENT. * 

BY EDWIN BEER, M.D., 

OF NEW YORK. 

In the May 28, 1910, issue of the Journal of the Amer. 
Med. Assoc., I reported a new method of attacking vesical ne- 
oplasms, and mentioned the immediate effects seen in the two 
extensive primary tumors thus treated. In that preliminary 
report I promised to publish at some future date the full de 
tails of these cases. In this paper I wish to present these 
cases in some detail, calling attention to the end results, the 
greater part of a year having elapsed, I shall also avail my- 
self of this opportunity to mention some corroborative experi- 
ences of others as well as of myself in this new therapeutic 
work. 

Case I. — Mrs. J. S., 81 years, Hungarian. On Feb. 24, 19^°’ 
admitted to Mt. Sinai Hospital, First Surgical Service. 

Past History . — Menopause 31 years ago. Typhoid fever a 
18 years. 

Present trouble began two years ago with hiematuria. During 
intervening period has had hematuria irregularly. At first less 
frequent, now more frequent. Haematuria at present has con- 
tinued for a month. Between attacks she passes clear urine. 
During attacks there is increased frequency. Has had pains in 
both lumbar regions. Has lost weight. Has not passed gravel 
i or calculi. Chief complaints, haematuria without pain, and loss 
of weight and strength. 

Physical Examination . — Poorly nourished, very anaemic old 
woman. Lungs show signs of eihphysema. Heart shows systolic 
murmur at the apex as well as at base. Pulse is high tensioned, 
vessels are sclerosed. ' Liver and spleen are negative. Right kid- 
ney is palpable. Haemoglobin 23 per cent. Red blood-cells 

* Read in part before the New York State Medical Society, April, 19 ^^- 
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1,664,000. Urine is bloody in color, alkaline, 1022, moderate 
amount of albumin. Microscopically it is loaded with red blood- 
cells and white cells. 

March 4, 1910: Cystoscopy and treatment of tumor with high- 
frequency (Oudin) current introduced through catheterhing 
cystoscope. A cauliflower tumor surrounded the position of the 
right ureteral meatus, extending well to the right towards the 
lateral wall. The villi were very exuberant, protruding appro.xi- 
mately 2 cm. into the bladder’s lumen. The shape of the growth 
was slightly ovoid and in size it was as large as a dollar piece, 
the main part of the growth being to the right of the right 
ureteral meatus and apparently sessile. The Oudin current — 
without resistance — applied at three points : two at the base, 15 
seconds each, and one among the villi for 30 seconds, making one 
minute in all (Fig. i). 

March 6, 1910: Bleeding continues. Patient complains of 
burning on micturition; also of increased frequency. 

March 7, 1910: Second treatment for 2^ minutes through 
cystoscope. The three points of application of March 4 are dis- 
tinctly visible, the shorter applications as white necrotic areas, 
while the longer application shows a gray-black necrotic crypt, 
more than twice the size of the areas affected by the shorter 
applications. At the second treatment five points of application 
made for 30 seconds each, the electrode being buried among the 
villi. Marked formation of gas was noted and tumor tissue regu- 
larly becomes adherent and baked to electrode. The insulating 
rubber at tip of electrode regularly softens and melts, exposing 
the copper cable which necessitates withdrawal of electrode and 
cutting of same so as to make rubber flush with cable. No sparks 
visible. At this seance and in all subsequent ones tlie 
rheostat lever was placed vertically, allowing much less current 
to flow into the electrode than at first treatment, as I wished, 
naturally, to exercise every precaution. 

March 9, 1910: Third treatment lasting 3^ minutes, 30 sec- 
onds at each site. The surface of most of growtli is necrotic, and 
goodly sized pieces of dead tumor tissue break off readily and 
some were recovered for pathological examination. Applications 
made at seven points. Pieces of tumor became baked to electrode 
and were removed for microscopic examination. (DiagnosSa 
papilloma. Impossibly to say from small specimen wjicthcr 
8 
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carcinoma is present in deeper layers.) During this treatment 
bleeding set in and by local application of the current it was 
controlled. 

'March ii, 1910: Fourth treatment through cystoscope, 
minutes application of current. As whole tumor seemed necrotic 
after the previous treatments aggregating seven minutes in all, the 
fourth treatment was very brief, lasting only i )4 minutes. Car- 
bonized pieces of tumor came away after this treatment (Fig. 
2). Patient still complains of bladder irritability. The trigone 
is reddened, whereas the mucosa of the rest of the bladder is 
normal. Urine is almost clear, and contains regularly pieces of 
necrotic tuihor appearing. as dead white debris. 

March 17, 1910 : Fifth application lasting 1 minute, made as 
a demonstration of method for Drs. Keyes and Barringer. The 
tumor is dead grayish white, and whole surface appears necrotic, 
so that large pieces can be broken off without bleeding. The 
extreme right pole of the tumor shows a small pink-red nodular 
area, flattened on the bladder wall. This was cauterized for i 
minute. Under the current the mass became black — carbonized — 
in spots and white in others. Loose pieces of tumor debris are 
seen lying on bladder floor. 

, March 17, 1910: Bladder irrigations begun to help separa- 
tion of necrotic tissue and wash debris away. Urine is clear. 
No more blood. 


March 26, 1910 : Cystoscopy. The tumor has changed very 
much in appearance. It is smaller and much flatter. Between 
the necrotic villi that are still attached the deep red velvety mu- 
cosa is seen in many places. With Blum’s snare and forceps 
large masses of necrotic tumor are readily torn away from the 
rest of the growth without causing any bleeding, exposing large 
areas of red bladder wall. 

March 31, 1910 : Cystoscopy. The appearance of the necrotic 
growt is much changed. Almost all the tumor has separated 
us with the bladder mucosa and normal mucosa separates the 
two po es of the growth. In this area the normal ureteral meatus 
IS now visi le for the first time. It is apparent now that there 
were three distinct papillomata, growing in close proximity, 
septate at their bases and confluent superficially. 

^ Cystoscopy, More of the necrotic tumor has 

p a e , so t at the ureteral meatus is even clearer and sur- 





Fig. 2, 



Case I (March ii, igio).— The tumor having been treated for seven minutes has become 
totally necrotic. iMicroscopic diagnosis, based on recovered fragments, papilloma fimpos- 
siDle to say from specimen whether carcinoma is 'present in the deeper layers). 


Key to Fig. 2 . 



Shows the portion of bladder occupied by the growth C, which is nt 
superficially , and the villi are no longer distinct. 


totally necrotic 




Cabc I (April 6. lyio). — Most of the necrotic tumor h.is I>een thrown o!!. A '■o' vI! 
erotic muss still adheres close to richt ureter, which is patent to catiieter Xo. o. i-rev. 
Well off near lateral wall, two small areas of apparently viable tumor. As the nevrufe .i 
separated completely, its b.isc and the two more laterally placeil. sUithtly r.d .ed, .u •••n ;• 
areas were treated, .-inil since May 1 1, ly to, patient's bladtler shov.s no si^n I'i i levs 
disca.se. 


Ivi;v TO I'lo. 
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rounded by healthy mucosa. The tumor base is more nearly 
level with the bladder, and what is left is in great part necrotic, 
though here and there distinct pinkish red areas (viable tumor ?) 
are seen. Mass D (Fig. 3), though totally necrotic, floats freely 
as a pedunculated piece of tissue still adherent to the bladder 
wall, mesial to the ureteral meatus, attached at its base. 

April 6, 1910: Cystoscopy. The necrotic tissue is still 
separating and tumor base shows almost smooth mucosa with two 
small papillary areas partially covered with necrotic surfaces. 
These are situated at E and F in Fig. 3. After further separation 
of the slough the velvety red areas appeared. !Mass D is also seen 
in this picture still attached to bladder wall. 

April 9, 1910; Haemoglobin is 65 per cent. Cystoscopy. 
Right ureter is catheterized, its lumen being uninfluenced by the 
removal of tlie growth, admitting readily No. 6 French. The 
necrotic mass D is smaller. When pushed by the catheter, mu- 
cosa is seen to encircle its base completely. To tlie right of the 
right ureter is normal mucosa except at the two spots or velvety 
red areas mentioned above, the bases of the two papillomata. 
These areas look spongy and, being slightly raised, I suspected 
that they were remnants of the tumor and treated them accord- 
ingly. 

April 14, 1910: Cystoscopy and high-frcqncncy application 
to the two flat masses E and F (Fig. 3) and to the base of D, 
the pedunculated necrotic mass having separated since the last 
examination. Applications to these areas lasted 5-15 seconds, ag- 
gregating minutes in all. 

May II, 1910: Cystoscopy and high-frcqiicncy for min- 
utes in allj 10-15 seconds each application. The mucosa at site 
of D (Fig. 3) is absolutely normal. The two flat areas treated 
on April 14 are minute, and the one that received the more 
active cauterization has almost entirely disappeared. Both of 
these areas were again treated with high frequency. The rest 
of the bladder is absolutely normal. 

After this treatment the patient returned to her home again, 
Jiaving been discharged shortly after the April 14 treatment. 

June I, 1910: Cystoscopy and high-frequency for one min- 
ute. The areas treated at the last session show sinall ccntml 
sloughs surrounded by hemorrhagic mucosa. Though no dennite 
signs of tumor are visible, these same areas were again treated. 
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June 29, 1910: Cystoscopy. No signs of tumor are visible. 
Two minute sloughs with radiating areas indicate areas cauter- 
ized at last session. As there were no suspicious spots no high- 

frequency treatment was given. 

Aug. 10, 1910: Cystoscopy shows an absolutely normal blad- 
der. No evidence of scar tissue. Mucous membrane is abso- 
lutely smooth and normal in every particular. (Demonstrated to 


Dr. A. V. Moschowitz.) 

Nov. IS, 1910: Cystoscopy. Patient shows abso y 
mal bladder. Slightly white mucosa (scar tissue ^ ^ 
original growth and fine new formed vesse s in 
Patient’s urine is clear but there is still some increased frequency. 
(Demonstrated to Drs. Gerster and Lewisohn.) 

Jan. 4, 1911: Cystoscopy shows normal bladder. ( 
strated to Dr. Ware.) No sign of recurrence. ,T._oa- 

March 8, 1911 : Cystoscopy shows normal bladder, ( 

strated to Dr. Hyman.) uuAAer 

April 14, 1911 : Cystoscopy shows absolutely normal b 

(Demonstrated to Drs. Braasch, Herrick, and Hyman.) 

July 7, 1911 ; Cystoscopy shows normal bladder. 


Remarks.— In this patient of 81 years the condition was 

considered inoperable. The large papillary growth ma 

three confluent tumors surrounded the right ureter. o 
move the growth and reimplant the ureter would have 
too severe a strain for this anaemic old woman. In seanc , 
aggregating 13% minutes application of the 
the tumor was painlessly destroyed and the patient na 
completely restored to health. There is no sign of recurrenc 

Case II.— Mrs. E. K., 66 years, German. On April 6, 19^0, 
admitted to Mt. Sinai Hospital, First Surgical Service. ^ 

Past History . — Menopause 16 years ago. Had six cii 
and three miscarriages. , g 

Present trouble began 10 years ago. Symptoms at that m^ 
were hsematuria lasting several weeks, increased frequency 
urination, and burning on urination. Three years ago 
1907), had second attack of hsematuria lasting three months, 
this time I cystoscoped the patient at the German Hospital an 
found a papillary tumor the size of a hazel-nut a little to the 
left of the left ureteral meatus. The patient refused operation. 
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One year ago tlie third attack of hematuria began. This iasiccl 
two weeks. Nine weelcs ago the present fourth attack began. 
The urine is very bloody and frequently contains large clots. 
Urination is every half hour during the daytime and three or four 
times at night. At present there is marked tenesmus. Patient 
has lost much weight and is steadily growing weaker. Two days 
ago she fainted. 

Physical Examination, (abbreviated). — ^Very feeble, very pale 
old woman, showing all the signs of a chronic progressive 
anaemia. Lungs, heart, liver, and spleen normal. Haemoglobin 
45 per cent. Urine is intensely red in color, resembles pure blood. 

April 6, 1910; Cystoscopy and 4 minutes’ application of the 
high-frequency current (Oudin) to the papillary tumor. As soon 
as the patient was admitted the treatment was instituted with the 
object of immediately controlling the excessive bleeding. Cys- 
toscopy was almost impossible, and I doubt whether I could have 
located the growth without an air cystoscope, if I had not made 
notes of tlie position of the tumor three years earlier (Fig. 4). 
The active bleeding was uncontrolled by i per cent alum solution 
as well as by cold water. A view of the tumor was obtained only 
after a great deal of irrigation and filling of the bladder through 
the cystoscope while searching for the growth. As soon as it 
was located, the high-frequency current was applied at eight 
different points for thirty seconds at each. This controlled the 
bleeding almost completely at once. Even directly after tlie 
first application the bleeding was sufficiently controlled to allow 
me to get a fairly distinct picture of the growth, making subse- 
quent applications much simpler. 

The tumor was as large as a walnut. It was coarsely papil- 
lary and sessile. It lay 1.5 cm. to the left of the left ureteral 
meatus. It was stained with blood pigment. Specimen sent to 
pathological laboratory. 

April 7, 1910: By this morning the urine was clear. There 
was no pain in bladder or urethra. No irritability. Tise speci- 
men of tumor which had been removed, baked to electrode, shov.'s 
papilloma (partly charred). 

April ir, 1910: Urine h.as continued free of blood. Cystos- 
copy (second) and high-frequency application for hunutes. 
The tumor is smaller, and many small fragments arc lying free 
in the bladder, the anterior half of the growth is beginni.ng 
to necrose whereas the jx^sierior half is still pink* in color. Tl.c 



214 


EDWIN BEER. 


current was applied to this part, and at superficial points of ap- 
plication the tissue became white about the carbonized centre 
where the electrode established the contact. Frequently the tu- 
mor became so adherent to the electrode that, on drawing on 
same, it looked as if the whole tumor could be pulled from the 
bladder wall. This occasioned slight bleeding once, wM was 
at once controlled by an application of the current. e res 
of the bladder mucosa shows no sign of irritation. ^ 

April 13, 1910: Cystoscopy (third). The tumor is sm er 
and seems necrotic. The patient was then discharged with or- 
ders to return in four weeks, allowing this period for t e process 

of sloughing to take place. _ 

May 25, 1910: Owing to unfortunate circumstances trea 

ment was discontinued up to date. There have been no symptoms 


referable to the tumor. _ , 

Cystoscopy and high-frequency for 5 minutes (30 i 
application). The tumor is about half its original size ana 

structure is very fleshy and very firm. _ Ponillarv 

Fig. 5 represents the condition very admirably. P 
outgrowths and thick villi have disappeared complete y. 
peculiar lobulated mass covered with mucosa seems to ® ^ 

in the retrogression of the tumor. Attempts at cauterizing 
remains of the “growth ” caused some pain, perhaps 
the fact that I was treating the thickened bladder wall, w ic , 
stated, at times reacts in this way while the tumor is 
sing. An extensive linear burning of a large part of t e su 
face of the “growth” was made (Fig. S)- . 

June 8, 1910 : Cystoscopy and high-frequency for 3 _ 9 ” 4 ^^ 
onds. At the site of the tumor no projecting tissue is yisi c- 
There is a small linear slough marking the points of application 
of the current at last treatment. Adjacent to this a few rie 
applications were made aggregating in all about 30-40 secon s. 
Whether some minute vestiges of neoplastic tissue still persis 
despite the fact that they are not visible through the cystoscope, 
time alone can tell. Patient ordered to return in four weeks. 

July 6, 1910. Cystoscopy shows no signs of recurrence, 
minute slough is still attached at original site of tumor and from 
this the mucous membrane is thrown into radiating folds as n 
drawn by scar tissue formation into this condition. 

Aug. 31, 1910: Cystoscopy. Bladder is absolutely normal. 





Fig. s. 



"ainal size The necrotic 

Case II (May ^5. 19:0 ). -The tumor is Ic^ 
villi, etc., have been thrown ofl. anii a rather^m^^ involution form t^attempt to 

site of the original. growth. This. I be >eve « ^ treatment, pro- 

no sign of any previous tumor in the bUOtier. anu s 



"F 


, rhanEe in appearance and size of the lesion. E to F shows line of apphea 

Shows of the current as white scorching with black spots of charring. 
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(Demonstrated to Drs. A. V. Moschowitz, Lewisolin, and others.) 

Oct. 26, 1910: Cystoscopy (21 weeks since last treatment). 
Bladder is absolutely normal. 

Jan. 4, 1911: Cystoscopy shows absolutely normal bladder. 

(Demonstrated to Dr. Hyman.) 

March 8, 1911 : Cystoscopy shows absolutely normal bladder. 

(Demonstrated to Dr. Hyman.) 

April 14, 1911: Cystoscopy shows absolutely normal blad- 
der. (Demonstrated to Drs. Braasch, Herrick, and Hyman.) 
July 7, 1911 ; Cystoscopy shows nonnal bladder. 


Remarks . — In this patient there was a fair sized sessile 
growth which was bleeding very actively. The very first ap- 
plication and the very first treatment controlled this, so that 
the urine was absolutely clear twelve hours after the treatment 
and has remained so ever since. This growth was about ha t 
the size of the growth in Case I, and by means of the treat- 
ment employed in 4 seances aggregating 14 minutes appli- 
cation the growth was totally destroyed. _ Had I understood 
the significance of the picture represented in Fig. 5 > ^ ^ 

would have dispensed with the last two seances and^conse- 
quently have cured the patient after only 8/4 nn mites trea ^ 
ment. This patient continues in the best of health. lerc 


is no sign of recurrence. 

In addition to the above I have had eight ot ler opp ^ 
ties to study the effects of the Oudin current on vesical growth., 
and I shall report these experiences briefly at this time. 

Case III.— Male, 54 years. In this Pf 
inor dated back 22 years. Examination showed the most cx tc 
sive primary papillary growth that I have ever fhe tumo 

stretdied from the neck of tiie bladder across 

the left ureter and the die equator, 

the left lateral and postenor walls t v-lmle blad- 

taking in between nm only because of 

der wall. This patient was difficult to ' . '..vere blccd- 

the great size of tlie growth but also on account 

ing and of bladder irritability. In 9 f p 
utes’ application of the current the whole tun 
and gradually thrown off in large an .nu. 
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tient is in excellent health and has gained 32 pounds. Judging 
from the e=;pen»- » Case^s^I »cl ^ 

Bridmer ^This patient had suffered for some years with painless 
Lmaturia. The first and only efct oi 

vere bleeding. The brief 3^bside a little, 

the bleeding, and while I was waiti 

so as to make inspection of the J . ^ g^e fll over 

more easy, four days after I had P gl^e 

dead while sitting at brealcfast. Durin^ P^^_^ 
had felt perfectly well, having been up 
time. 

Whether we are to connect this p^it^^ 

treatment or not is difficult to decide No autopsy w 
so that we cannot state whether death was d 
hemorrhage in the brain or an em o ism. owing to 

patient had been told by the family 

her cardiac condition she would die su “ „,ight arise 

that however as it may. I suppose an embol g 

from a bladder growth, and such an occur all 

sidered a possibility though very mP^bable, J » .ji„„,ata, 

experience up to date. Cases V and a 

and in these the use of the high-frequOTcy “ as 

effective in destroying the tumors. They taaP 

well as the Cases I, II, and III, and appear to be well 

high road to complete and permanent cure. 

To recapitulate, therefore, I have treated J 

date hve cases of primary papillary tumors of the a > 
gregating 9 distinct tumors, with this new method, aft 1 
inq from the results in Cases I and II, it seems clear y 
strated thcLt these cases can he cured dehnitely in the n 

here described. ' or.;i 1 arv 

In addition I have treated two cases of recurrent pap ^ 

tumor of the bladder. One case is still under treatment, an 
large part of the very extensive growth has been thrown 
The original tumor was excised some years ago and was diag 
nosed as carcinoma by a competent pathologist. Whether 
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patient and conscientious treatment in tliis particular case 
will lead to a cure it is impossible to say up to date. 

The other recurrent case could not be adequately treated, 
as the old suprapubic wound opened up and tlie patient grad- 
ually developed a fatal renal insufficiency. As the result of 
one treatment in this case, larger pieces of the papillary growth 
sloughed away, as in all the other cases. These two cases were 
the most difficult to treat, as their tumors were most extensive 
and could not be seen in their entirety with either tlie indirect 
or direct vision cystoscope. Both instruments had to be used 
in applying the current. Both cases illustrate the inefficiency 
of the suprapubic method, as well as the fact that many of 
these cases are worse off after such an attempt at removal 
than they are with their original growths (Cases VII, VIII). 

Two undoubted cases of carcinoma of the non-papillary 
type I had an opportunity to treat. As was to be expected my 
results were negative. They were extensive growths, and as 
they were very firm I desisted very quicldy (Cases IX, X). 

The Experiences of Others, — It is most gratifying to find 
that a number of surgeons have already tested this new metliod 
and are satisfied with it. Dr. E. L. Keyes, Jr., has published 
his early experiences in the American Journal of Surgery, vol. 
xxiv. No. 7, July, 1910. Drs. L. Buerger and A. L. Wol- 
barst have published theirs in the New York Medical Journal, 
Oct. 29, 1910, and Dr. J. F. McCarthy has read of his results 
at several medical meetings. 

Through the courtesy of these gentlemen and through that 
of Dr. C. Elsberg and Dr. M. Ware, I have been able to gather 
from the experience of all these surgeons a large number of 
papillary tumors of the bladder that have responded to the 
high-frequency treatment as satisfactorily as tlie cases I have 
detailed above in extcnso. From correspondence with tlicse 
surgeons who have treated in all 27 papillary growths, I see 
that their experiences coincide closely v.-ith my own and that 
they all prefer this simple method of attack to the older oper- 
ative method. WHiether most of these 27 tumors are perma- 
nently cured it is too early to sa^^ Dr. Keyes writes that niite 
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tumors of his series he considers cured, such cures being’ veri- 
fied by cystoscopic examiinations in one case twelve 
months, in another nine months, in still another six 
months after destruction of the original papillomata. Of 
Dr. Buerger’s cases, two controlled in the same way have 
remained well the greater part of a year also, whereas in an- 
other case, as in that of Dr. Elsberg, a new tumor developed in 
another part of the bladder. These metastases are responding, 
both gentlemen inform me, just as satisfactorily as the orig- 
inal growths. 

From all these observations based on the application of 
the high- frequency treatment as used in some 38 papillary 
growths, it must be evident to the most sceptical that in this 
new method we have raised a mighty rival to the older supra- 
pubic and to the transurethral operative cystoscopic methods. 
I believe that it zvill sn,pplant previous methods, because of its 
far greater simplicity and its great effectiveness. 

Technic and Dangers. — iA. The method of employing the 
Oudin current for the removal of intravesical neoplasm is the 
same as described in the May 28, 1910, issue of the Journal of 
the American Medical Association and subsequently in the 
Zentrallblatf fur Chirurgie, No. 34, 1910. In the latter com- 
munication a mistalce was made in stating that the spark gap 
in the muffler is approximately 25 cm. This should have 
read 0.25 cm. 

The essential instruments for this therapy are: (i) ^ 
high-frequency macliine with Oudin resonator,^ ; (2) a ca- 

To produce the current essential to the therapy discussed in this 
paper, I have used the high-frequency apparatus manufactured by the 
Wappler firm. The Oudin current is derived from the resonator, and 
is unipolar, thus allowing of the use of only one intrayesical electrode. The 
current oscillates very rapidly and is of very high voltage. The source of 
the original current may be the usual street current. If this does not alter- 
nate the high-frequency machine must be fitted with an alternator. The 
accompanying sketch (Fig. 6) taken from de Keating Hart (1908) shows 

diagrammatically how the Oudin current is generated from the street cur- 
rent. 

. ■ Instead of the induction coil and interrupter the latest model 

instrument uses a closed magnetic field transformer (“step-up”) which 
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theterizing cystoscope; (3) a heavily insulated copper elec- 
trode. 

After the bladder has been washed and then filled with 
distilled water, the cystoscope armed with the electrode is 
introduced. The electrode is pushed a short distance in 
amongst the villi and the current is allowed to play for 15-30 
seconds at each application. The nearer the electrode ap- 

gives more rapid oscillations and can be efFecti%-ely employed in any 
room. 

The Oudin current has been known for some fifteen years and has 
been used with varying success in a number of skin conditions. Of late 
it has been used in malignant disease by de Keating Hart. Almost all 
workers with this current have made use of a spark of varying length 
holding the electrode at some distance from the lesion and playing tlic 
sparks upon this. Early in my experimental work on skin warts, I saw 
that direct contact between the current and the electrode was much more 


Fio. 6. 



(t) represents source of current (street); (j) rhco.stat. n'.cler. etc.; (j) ir.'luelit'!} cmi 
.md interrupter; (4) condenser .inti spark gap; ( 5 ) Oudin rc.' 4 Jn.itor .mil tcr.-r.i.-i.j5; to>c<c- 
trodo delivering the Oudin current. 

effective in destroying the warts than when an air gap was maintained. Tl;c 
cauterizing effect of the current thus used can be easily dcmonstr.rted 
c.xpcrimcntally on a piece of raw meat immersed in water in a pus bassn 
(non-insulatcd). The point of application of the electrode becomes r.ipidiy 
white and in a few seconds the cauterization progresses to carlxniira- 
tion. While tliis takes place hydrogen is freely generated. A current u: 
equal intensity applied through an air gap has no such effect. .Sforcover. 
.iccording to the analyses made up to date, rnct-aliic copper n? i c 

regularly present in the tissues at sc.mc dislaitcc from the j.cm.t o: apphe-v- 
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proaches the base of the growth the shorter should be the ap- 
plications, lest the bladder wall be injured. Moreover if the 
electrode touches the bladder wall it causes pain, otherwise 
there is no pain. By making repeated applications at different 
spots the whole growth will be rapidly destroyed, and as it 
disintegrates it is voided in small pieces, as a rule. This proc- 
ess of separation in very large growths may extend over sev- 
eral months. As stated, I employed the Oudin current de- 
rived from a Wappler machine, usually placing the rheostat 
vertically, so that half the resistance was thrown into the cir- 
cuit. If a stronger current seemed necessary I threvr out the 
rheostat altogether. The spark gap in the muffler was made 
between one-eighth and one-quarter inches. Usually I em- 
ployed a short gap. 

As a rule, I employed the Nitze double catheter cystoscope. 
In one catheter tunnel I placed the electrode and to the other I 
attached a tube for irrigation. A direct cystoscope is useful 
in some cases, in others absolutely necessary.^ 

The electrode employed was a simple 6-ply copper wire 
thoroughly insulated and cut off squarely at the end. The end 
has to be pruned repeatedly as the rubber insulation melts 
during usage. This electrode I procured through the Wappler 
firm. 


tion when contact is made but not otherwise. Investigations along these 
lines are not concluded as yet Up to date it would appear that the cur- 
rent as used in the treatment outlined in this paper has several activities 
in addition to being a powerful cautery. It is only fair to say that 
physicists have rather regularly denied this. 

In view of the ready handling of the Oudin current and in view of 
its marked cauterizing effects, it will surely prove of great therapeutic 
use in a great variety of conditions, not only in the bladder and urethra. 
In these parts it has proven an ideal cautery in my hands. The applica- 
tions can be made under the guidance of the eye through cystoscope or 
urethroscope, and small or large areas can be cauterized as each case 
demands. In papillomatosis of the lar3mx I feel sure from experience in one 
extensive case, it will prove as useful as in the similar vesical condition. 

■ Of late I have used the Bransford-Lewis cystoscope, as it allows of 
direct and indirect vision applications at one sitting without withdrawing 
the instrument. 
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Applications . — The applications were made directly to the 
growth, the electrode being pushed a short distance in among 
tlie villi under the guidance of the eye, and then tlie current 
was turned on at various points for 15-30 seconds, the bladder 
being distended with distilled water. In my early seances I 
made the treatments rather short. The longest total applica- 
tions that I have used at one seance aggregated 10 minutes, 
30 seconds at 20 different spots. This was an enormous tu- 
mor and so long an application surely is not necessary e.xcept in 
such cases. A total of 3-5 minutes at one sitting will suffice usu- 
ally. A few days later it should be repeated, provided any viable 
tumor tissue is visible, as at the original sitting it is impossible 
to determine how extensively one has destroyed the growth. 
Treatments are discontinued as soon as the whole growth 
appears necrotic. The sloughs are allowed to separate spon- 
taneously or helped along with bladder irrigations. After 
the base is thus exposed (after 3 weeks or longer) it is treated 
as were the original outgrowths. 

Effects . — The immediate visible effects are very striking. 
No spark is seen if the electrode is placed properly among the 
villi. A spark may be seen if the surface is flat and prevents the 
electrode from burying itself. While the current is on, gas ^ 
is freely generated and bubbles out of the growth. If the 
point of application is superficial, one can readily see blanch- 
ing of tlie tissues about the point of application, and at the 
spot where the electrode’s point rested the tissues are black- 
ened. As the electrode is withdrawn from the growth, very 
frequently it is found to be adherent to the villi, and as it is 
pulled upon, the whole tumor moves with the electrode which 
finally comes away with a small mass of tumor tissue ba.ked 
to its tip. This is only rarely followed by bleeding, and a re- 
application of the current at the same spot usually controls 
this. 

After the patient has expelled the necrotic tumor the base 
may require furtlier brief applications to destroy any ttunor 

‘Outside of the body this gus produced in siniiLr 'utiur.cr 
to be hydrogen. 
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residue as stated above. The patients should be carefully 
cystoscoped from time to time, and if any suspicious areas are 
visible they should be destroyed at the same sitting. In this 
way we can hope to obtain excellent and permanent results. 

B. No method which is so destructive of tumor tissue can 
be absolutely free from danger. The patient that died some 
four days after treatment may have died of an embolus, and this 
possibility, I suppose, should be borne in mind, irrespective of 
whether death in this particular case was due to this cause 
or not. This is, however, a remote danger judging from all 
experiences with this method up to date. 

Another danger that one can imagine is severe burning or 
perhaps perforation of the bladder wall. With care this should 
be avoided. As one is working under the guidance of the eye, 
one ought to know exactly where the electrode is situated be- 
fore turning on the current and by adhering to this funda- 
mental point no such damage should be inflicted. 

History of the Method and Nomenclature . — In the early 
part of 1909, after purchasing in Vienna the intravesical set 
of operating instruments made by Victor Blum, for use through 
the ordinary Nitze catheterizing cystoscope, my thoughts were 
turned to procuring an intravesical cautery that could be used 
in the same manner as the Blum instruments. In Vienna I 
could find no such cautery, and on my return to America I 
decided to look into the question of using high-frequency 
current for this purpose, having previously had some experi- 
ence with its cauterizing effects on skin warts. I immediately 
took the matter up with the Wapp]eFfinn,'wfiere'4-liSd^ught 
my high-frequency .apparatus, and was thoroughly 
pointed when Mr. R. Wappler, the electrical expert of th^ 
firm, told me I could not use these currents as I wished, 
because, first of all, an air gap between the tumor and the 
electrode was essential, and, second, the current would bum 
out my cystoscopes. Others, whom I consulted, members of the 
profession who had more experience with these currents in 
dermatological conditions, told me that Mr. Wappler’s views 
as to the necessity of having an air gap were absolutely cor- 
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rect. Despite this information I ordered through the Wappler 
firm a very thoroughly insulated copper (6-ply) electrode so 
that I might experiment with these currents and test the va- 
lidity of these expert views. I wasted some time in to'ing to 
fit the end of the electrode with a cup-shaped depression which 
would retain a small amount of air even under water and thus 
give me a small air gap. In treating warts under water I 
quickly found that no such gap was essential and that the 
warts could be readily removed by direct application of the 
electrode and current to the warts. I then tested my cysto- 
scopes (Nitze-type catheterizing-Locwenstein make) and 
found that they carried the current without in any way inter- 
fering with the illumination. I then treated skin warts through 
the cystoscope under water and obtained most satisfactory 
results. I was then ready to employ the method in bladder 
tumors as originally conceived. 

In the meanwhile the over-zealousness and enthusiasm of 
a member of the firm, through which I obtained my original 
copper electrode, allowed him to unbosom the metliod to a 
number of colleagues in New York City. To how many he 
spoke I do not know. Several gentlemen informed me of this 
fact, which led me to make my preliminary report in J^Iay, 
1910, whereas it had always been my intention not to write 
this subject up until I had observed the cases for at least six 
months after the disappearance of the growths. Fortunately 
the technic and the results mentioned in my preliminary re- 
port, based as they were on experimental work and clinical 
observations, were perfectly satisfactory, and subscquentexperi- 
ence has not led me to make any changes, so that in this more 
extensive paper I have nothing to retract from my original 
statements. 

In proposing a new method of treatment it is always well 
to call it by some short name. As yet I have not been able 
to think of any name which pro^KTly characterizes th.is meih.od 
of treatment, as the title of this paper shows. The high-fre- 
quency current of Oudin is used, applied through a copj/er 
(heavily insulated) electrode under water, and to e.^press all 
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of that in one word seems more difficult than to cure a case 
by this method. Others (Keyes, Buerger, McCarthy) have 
spoken of the method as fulguration, to which I have repeat- 
edly taken exception as the method is not the same as fulgura- 
tion (de Keating-Hart, Pozzi). By fulguration is meant the 
method of using high-frequency currents as suggested by de 
Keating-Hart, “ sideration ” being the name originally em- 
ployed by this experimentor. Pozzi suggested that it be 
called fulguration from the resemblance of the long spark to 
lightning. As de Keating-Hart says,^ “ Let it suffice to recall 
that this method consists in an electrosurgical operation di- 
vided into two stages. The first stage consists of the operative 
removal of the tumor practiced if not extensively (when that 
is impossible) at least to the limit of the apparent boundaries 
of the disease, and including therein metastases and infected 
glands. Then, in the second stage, long and powerful sparkings 
of great frequency and high tension are applied to the wound 
thus made.” Another striking difference is evident when we 
contemplate the effects of the current used as indicated above 
intravesically through water, and compare them with de Keat- 
ing-Hart’s observations. He says,® “This method (fulgura- 
tion) seems to act,^^not on the neoplasm, but on the soil in 
which it grows. Mice cancers, when fulgurated, then re- 
moved, and reimplanted in healthy mice, developed afresh, un- 
der conditions identical with those of grafts that had not been 
exposed to the spark; the neoplastic cell (not destroyed directly 
by the electric discharge) was then in no way attaclced by it 
as regarded its viability. On the other hand, in the intra- 
vesical method described in this paper, the growth is directly 

destroyed. 

I believe these citations ought to make clear that the method 
here advanced should not be called fulguration. If the method 
is properly used one seldom sees sparking, and as ful- 
guration refers definitely to the long lightning-like sparks em- 
ployed m the manner described above by de Keating-TTarf-j 

‘ Interstate Medical Journal, June, 1910. 

> ‘Ibidem. 
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and is an excellent descriptive term for a fixed procedure, it 
would be confusing to apply that term to the tiierapeutic 
method that I am here describing, and to call this new method 
of attacking intravesical neoplasms fulguration. 

The current of Oudin has been used for some 1 5 years in 
removing surface growths, and the only novel feature of my 
method is the use of these currents under water and in the 
urinary bladder. The resemblance that it bears to tlie treat- 
ment of surface neoplasms is much greater than that which it 
bears to de Keating-Hart’s technic, and it is my belief that for 
all these reasons it should not be confounded with the very 
recent development known technically as fulguration. 

Therapy Used at Present in Bladder Tumors, Benign and 
Malign , — In this field during recent years there has been great 
discord, almost all surgeons favoring the transvesical route, 
a few pleading for the transperitoneal. Only two or three 
came out warmly for the transurethral route and the operat- 
ing cystoscope. Of late a new school has come to the fore, 
saying “Hands offl” (Posner). 

If we are face to face with a malignant neoplasm, tliere 
can be no question as to what procedure should be adopted. 
The transperitoneal operation recently strongly recommended 
by Dr, C Mayo alone promises any result. If this cannot be 
done, owing to the patient's general condition, palliation and 
not a cure is the best tliat can be expected unless the tumor 
is very small. Under such conditions the Oudin current may 
produce a cure. 

When, however, we come to the papillary growths, v.'hich 
probably are benign in the great majority of cases despite the 
fact that Rokitansky named tliem carcinomata villosa and 
despite the teaching of the Guyon school which considers them 
malignant because they recur so regularly after attempted 
transvesical excision, then we enter a much debated ncld. 
Nitae has shown that he can obtain much better results with 
the operating cystoscope than anybody has obtained by trans- 
vesical suprapubic operation, and he and Sonnenburg* os'.ly 


‘Bcrgmann, Bruns, and Mikulica: Handbuch d. Fraxt- 
1907. 
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recently declared that after such transvesical procedures re- 
currence is the rule. Cathelin in a recent paper admits at least 
50 per cent, recurrences after the suprapubic operation.'^ He 
sides with Nitze and the operating- cystoscope. Whether the 
results by the transperitoneal route will approach those ob- 
tained by Nitze we cannot state as yet. Even if they should 
be vastly superior to those obtained by the suprapubic trans- 
vesical route, and just why they should be it is difficult to figure 
out, it must be evident that the danger of this operation is much 
greater than that of the Nitze procedure, and that the trans- 
urethral route is and will be the more ideal in every way. 
The only obstacle to the wide introduction of this technic has 
been the great difficulty of manipulating the rather compli- 
cated armamentarium and the very frequent sittings that some 
cases require as well as the occasional post-operative severe 
hemorrhages. 

If, then, as it appears at present, the transurethral route 
gives the best results and is the least risky so far as immediate 
outcome is concerned, it is evident that the new method advo- 
cated in this paper must measure up with the method of Nitze 
and the operating cystoscope. 

It is too early to say that the method used in the cases 
reported will give results as good as those reported by Nitze. 
It must, however, be evident that the technic here described is 
much simpler than that employed by Nitze, and it would ap- 
pear from all the experiences gathered up to date that it will 
rival Nitze’s method when end results are compared. The 
great simplicity of this new method, the rapidity with which 
large growths are destroyed, the ease with which any trained 
cystoscopist can carry out the necessary manipulations, all 
suggest to me that it is the method of the future in the treat- 
ment of benign growths in the urinary bladder. 


’ Cathelin Folia Urologica No. 6, 1910. 



APPROXIMATION OF THE ENDS OF FRAGMENTS IN 
FRACTURES WITH CONTRACTION OF THE 
ATTACHED MUSCLES. 

BY P. B. MAGNUSON, M.D., 

OF CHICAGO. 

Much attention has been called recently to the operative 
treatment of fractures. It has come to be looked upon witii 
favor by able surg-eons even, in simple fractures of humerus 
and femur. As to the advisability of this, we will not discuss 
the subject here; it is simply to advance a method of handling 
the fractured bone so that the fragments may be placed in ap- 
position with the least possible danger of infection. 

While engaged in experimental work on lengtliening short- 
ened bones of the leg ^ it was necessary to devise some method 
of stretching the soft tissues and at the same time holding 
the fragments steady enough to insert the ivory screws * used in 
this operation. At that time we used hooks clamped into tlie 
ends of each fragment, the upper one being fastened to the 
upper end of the table by a wire, the lower one attached to a 
wire run over a pulley at the foot of the table to which 
weights were attached. This gave a strong, steady pull which 
rapidly stretched the soft tissues without injuring them. It 
kept the fragments in line and enabled the operator to manipu- 
late the bone to his perfect satisfaction. 

Adapting this metiiod to use on old ununited fractures, 
where the ends of the fragments were far past each other, we 
found it most efficient and very simple. 

A pad is placed in the axilla or groin as tlie case may be, 
and over this pad and encircling the limb is a broad piece of 
heavy ticicing which is tied to the upper leg or end of tiie table. 
Another broad piece of ticking is placed flat above the knee or 

* Lengtliening Shortened Bones of the Leg by Opcretio.'i. UniveriUy of 
Pennsylvania Med. Bull., Afay, 1908. 

*/d«U 
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elbow-joint on the side opposite the large blood-vessels and 
brought around the limb, being tied in a clove-hitch on the op- 
posite side. A wire is attached to the loop at the knot and this 
is run down to a pulley extended from the lower end of the 
table by an iron rod clamped to the table at one end and sup- 
ported by a standard, which may be raised and lowered to suit 
requirements at the other. To the end of the wire we at- 
tached window weights — as many as are required (Fig", i). 
In the operations on the femur we have used from fifty to 
seventy-five pounds, accomplishing the necessary stretching in 
from ten to twenty minutes. 

Illustrative Case. — Mr. F. H., aged forty-six. Occupation, 
switchman. Sustained fracture of left femur in November, 1910. 
He was an alcoholic, and his attending physician was unable to 
restrain him, with the result that the fragments had overlapped 
about three and one-half inches, and were buried in the muscles 
above and below, at an angle to one another. The patient was 
brought to Dr. S. C. Plummer for operation on March 12, 1911. 

An incision was made in the thigh and the bony bridges cut 
away, the extension apparatus being applied when patient was 
placed on the operating table. As soon as the bony unions were 
cut the fragments drew into line, and inside of fifteen minutes 
the ends were in apposition without any muscular effort on the 
part of the surgeon. An assistant manipulated the lower leg 
at the direction of the operator, and the fragments were ad- 
justed without touching the bone with the hands, which is such 
an important thing not to do in this sort of surgical procedure. 

Dr. Edward Martin, of Philadelphia, has devised some very 
ingenious instruments for grasping and holding the ends of 
the fragments, if this becomes necessary. We have found the 
ticlcing loop to be very satisfactory, however, in most cases, 
and believe this acts with the least amount of traumatism to 
the parts, is simple and only stretches the soft parts immediately 
connected with the broken shaft, saving trauma to joints and 
ligaments above and below. 






SIMPLE FRACTURE OF THE PISIFORM BONE. 


BY R. B. DEANE, M.D., C.M. (McGILL), 

OF CALGARY, ALBERTA, CANADA. 

As simple fractures of the carpus, with the possible excep- 
tion of the scaphoid, are of extreme rarity, the following case 
may be of some interest ; 

In February, 1911, the patient, a muscular young' man, aged 
twenty-three, fell one story down an elevator shaft and in addi- 
tion to some minor cuts and bruises on other parts of the body, 
believed he had sprained his right wrist, for which he consulted 
me within 1 5 minutes of the accident. 

The pain in the joint was trifling and the appearance and 
movements of the wrist practically normal, but upon examination 
I was able to elicit crepitus over the pisiform bone and even to 
hear it at a distance of three feet when the patient rotated his 
forearm. This gave the patient the impression that there was 
something “loose,” as he termed it, in the joint. 

I skiagraphed the joint immediately, and the fracture was 
plainly visible in both supine and prone positions, even to slight 
stripping of the periosteum at distal end of fracture in the former 
position. 

The fracture I presume to have been caused by sudden 
violent hyperextension of the wrist-joint with the hand ad- 
ducted, the pull of the flexor carpi ulnaris being strong enough 
to cause a transverse fracture of the pisiform bone, tiie con- 
ditions reminding one of the part played by the quadriceps 
extensor in producing a transverse break of the patella with 
the knee flexed. 

As one would expect from the slight separation of the 
pisifonn fragments, the results as to treatment both in regard 
to function and appearance are perfect. 





GERMICIDAL AND OSMOTIC ACTIONS OF PICRIC 

ACID. 


BY O. W. H. MITCHELL, M.D., 

OF COLUMBIA, MISSOURI. 

(From the Pathological Laboratory, University of Missouri.) 

Picric acid has for a number of years been recognized 
as a very useful drug in the treatment of burns, particularly. 
Its use was based mainly on its power of coagulating albumins. 

Recently Ehrenfried ^ has published his results regarding 
the germicidal action of aqueous picric acid solutions and the 
results obtained by the clinical application of the same. He 
used a saturated aqueous solution, which is 1.2 per cent, if 
the C. P. crystallized picric acid is dissolved in boiling water. 
His experiments showed this solution to be approximately 
fifty times more germicidal than i per cent phenol solution. 
The method used was to dip glass rods into a bouillon culture 
of recently isolated strains of Staphylococciis aureus and Ba- 
cillus pyocyaneiis, allowing them to dry for one hour, expos- 
ing them to the action of the different germicidal solutions, 
washing off the excess of the solution in sterile bouillon, and 
then making agar streaks. 

That these results might be confirmed, similar experiments 
were undertaken in this laboratory. For comparative germi- 
cidal action, solutions of bichloride of mercury were used and 
also the combined solutions of picric acid and bichloride. 

The findings with the glass rod method are as follows : B. 
pyocyaneus was killed after a one and one-half minute expos- 
ure in the 0.5 per cent, aqueous picric acid solution and after 
a one minute exposure in a i per cent, aqueous picric acid solu- 
tion. In the mercuric bichloride solutions no growth was ob- 
tained after a minute exposure. In the solutions containing 
picric acid and mercuric bichloride no growths were obtained 
after a half minute exposure. 

^Journal A. M. A., vol. Ivi, Feb., 1911. 
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B. typ/io.->i(,s was killed after an exposure of one and a 
half iniinites in a 0.5 per cent .'upicous picric acid solution and 
in one iriimite in a I per cent ar-pieous picric acid solution. In 
f :iooo mercuric bichloride solution no growth w'as obtained 
after a half minute and in a r : 2000 mercuric bichloride solu- 
tion the organisms were killed in one minute. 

Ehrenfried found B. pyocyaneus killed in from one to two 
minutes’ exposure in a 1.2 per cent aqueous solution of [hcric 
acid, and the rcstdt.s obtained iji this laboratory arc con- 
lirmatory. 

Such a mclhod of testijig the genniciclal actions of solu- 
tions do not warrant the most reliable conclusions as to their 
clinical application. 

Recently Seelig and Gould - descrihed a very interesting 
method of testing the germicidal action of various solutions by 
osmosis through different tissne.s of living animals. Rabbits and 
guinea pigs were used for this purpose. The procedure is as fol- 
lows: The animal is aiuesthetized and (he hair clipped from the 
skill of the abdomen. If the skin is to be used it is carefully dis- 
sected with sterile instruments, leaving it attached at one end. 
It iti then stretched over a small container in which the solu' 
lion to be tested is jilaced, A sterile glass rod clamped firmly 
and attached to a ring stand is lowered until it pushes the skin 
into the solution. As this is done a bouillon culture is jKiurcd 
into the depression around the roil and (he time noted. Cul- 
tures are then made at regular intervals from the culture 
which was pourcfl into (he depression arouml the glass rcKl. 
T’liis same procedure is used with all tissues, great c.ire, 
however, must be taken when using the mesentery as small 
perforations are easily made. Another [irccaution is to. :ts 
nearly as possible, get the same amount of surface of the tis- 
sue used ill cout.act with the solution in the container and 
also to use the same amount of culture around the gla -s rod. 
If these arc not the same the amount of solution jx-metrating 
would he diiTercut in dillcreut experiments and the concentra- 

’Stitj’.cry, aial Qi'itcldc'*, vol \ii, Mracl!, son. 
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tion of the penetrating solution would vary with the amount 
of solution around the glass rod. 

By this method the following results were obtained. 
No germicidal action was shown after sixty minutes’ expos- 
ure when the skin and abdominal muscles were used. When 
the mesentery was used B. typhosus was killed in 1 5 minutes 
with a I per cent, picric acid solution, in ii minutes with a i 
per cent, alcoholic solution, and in 15 minutes with 95 per cent, 
alcohol. 

The bouillon culture with the aqueous and alcoholic solu- 
tions of picric acid became distinctly yellow in at least a min- 
ute when mesenteiy was used in the above experiments. The 
culture showed no picric acid coloration when the skin and ab- 
dominal muscles were used. 

Seelig and Gould call attention to the rapidity of osmosis 
and the germicidal action of alcohol in a 95 per cent, solution. 
This undoubtedly accounts for the different results between 
the aqueous and alcoholic solutions of picric acid. 

Through the kindness of Dr. F. G. Nifong, picric acid solu- 
tions have been employed for cleansing the skin of the abdo- 
men of all his patients operated on at the Parker Memorial 
Hospital. The abdomen is shaved, washed with soap and wa- 
ter, and then the picric acid solution applied. This is done 
the night previous to the operation. Immediately before open- 
ing the abdomen, this same procedure is again practised. This 
procedure has been used in 19 cases. Smears are taken before 
the last application. In no case has a growth been obtained. 
At first aqueous solutions were used, but now a i per cent al- 
coholic solution is employed. 

It was noted that after a prolonged operation the surgeon’s 
fingers would be colored yellow, when they wore rubber gloves. 
It was found on experimentation that aqueous solutions will 
pass through rubber in from 30 minutes to several days, vary- 
ing with the thickness of the rubber tissue employed. 

In none of the cases have any untoward symptoms been 
noted. The urine of only one patient showed a transient albu- 
minuria, and this cpnnot be ascribed to the absorption of the 
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picric acid solution employed any more than to the ether em- 
ployed for anaesthesia. 

Dr. A. W. Kampschmidt I'eports, personally, veiy-^ favorable 
results from the application of a per cent. a,queous solution 
of picric acid in cases of chronic gonorrhoeal urethritis. 

CONCLUSIONS. 

Picric acid is a strong germicide. 

No untoward results occur from the application of a i 
per cent, aqueous or alcoholic solution to large areas of the 
skin. 

Picric acid has strong osmotic powers. 

In aqueous solutions it is capable of passing through rub- 
ber tissue. 

The substance deserves closer study and a wider clinical ap- 
plication. 



TRANSACTIONS 

OF THE 

NEW YORK SURGICAL SOCIETY. 

Clinical Meeting, held at St. Luke’s Hospital, April 12, 

The President, Dr. Ellsworth Eliot, Jr., in the Chair. 

EXCISION OF THE RECTUM AND VAGINA FOR CANCER. 

Dr. Robert Abbe presented a woman, 40 years old, who came 
to him more than seven years ago with the rectum obstructed by 
a bleeding and foul-discharging adenocarcinoma, extending as 
far as the finger could reach,- and bulging the adherent vaginal 
wall forward. An abdominal incision permitted exploration and 
drawing out the sigmoid, which was divided and both ends in- 
verted. The distal end was dropped into the peritoneum-, and 
the proximal end was drawn out through a second small, inter- 
muscular incision at the usual site of an inguinal colostomy. 

Two weeks later, the rectum and posterior vaginal wall were 
removed by an incision completely through the perineum', ex- 
tending around the anus and back to the sacrum. The coccyx 
was excised and the perineum again restored by suture continuous 
with the posterior wound. No more perfect sequel could be 
imagined : the patient had one normal movement daily from her, 
side, and no compress excepting a flat handkerchief was needed, 
without other pressure than her clothing, to enable her to conduct 
her arduous house duties without discomfort. 

The case was shown to illustrate a patient in perfect health 
seven years after extirpation of cancer of the rectum and vaginal 
wall, with admirable functional working of an inguinal anus. 

ADENOCARCINOMA OF THE RECTUM: PERINEAL EXCISION. 

Dr. Henry H. M. Lyle presented a man, 53 years old, who 
was admitted to the hospital on February 27, 1911. He give 
a history of pain in the rectum for the past three months. This 
was most marked during and after defecation. He had had 
hemorrhoids for years, and of late these had increased in size 
and now protruded from the rectum. There had been more or 
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less constant bleeding during the past two weeks. He had 
recently been confined to bed, and had lost a good deal of ilesh 
and strength. 

Examination showed a fungating mass protruding from the 
anus. The mass extended upwards for a distance of two inches. 
A section, which was removed and examined microscopically, 
showed it to be an adenocarcinoma. 

Operation, March i, 1911: This consisted of a perineal resec- 
tion of the anal portion of the rectum, with the formation of a 
gluteal anus. The wound healed by primary union. The 
patient has good rectal control. 

Dr. Howard Lilienthal said that in connection with these 
cases of artificial anus he desired to call attention to a paper 
which he published in the Annals of Surgery (September, 
1910) in which he described a method which involved sewing the 
gut to the peritoneal and posterior rectus sheath, and then twist- 
ing it after the method of Gersuny and sewing it to the aponeu- 
rosis. He had followed this plan in a number of cases, and the 
resulting artificial anus was even watertight. I^Iayo had also 
tried it with good results. 

ENORMOUS GOITRE, WITH GRAVES’S DISEASE: PERMANENT 
HEALTH SIX YEARS AFTER CURE FOLLOWING 
RADIUM TREATMENT. 

Dr. R. W. Abbe presented a woman who had suffered from 
exhausting symptoms of Graves’s disease for a year and a half; 
to wit, palpitation, suffocation on lying down, tachycardia (pulse 
120), trembling, progressive feebleness, anorexia and perspira- 
tion, enonnous increase in the thyroid, with dyspncea, inability 
to ascend stairs, and with moderate exophthalmus. 

As the goitre was hopelessly inoperable, and as sojne claints 
had been put forth for the Rontgen ray treatment of goitre, as 
well as for operative work on the cervical sympathetic ganglia, 
Dr. Abbe conceived the idea of radiating the neck and goitre by 
inserting a strong radium tube into the goitre for twenty-four 
hours. No other treatment was adopted excepting occasional 
enemata and the use of Carlsbad salts. 

The goitre began to subside in two weeks, and in eight weeks 
was so far reduced as to be nearly normal. The patient was soon 
restored to health, and during the following six inontlis was 
able to walk many miles daily, to play tennis and resufue her 
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usual occupations. She had remained in perfect health for six 
years, with no return of the goitre. 

Dr. Abbe, in reply to a question as to whether he had em- 
ployed the radium treatment in other cases of exophthalmic 
goitre, said he had treated many cases with this remedy ; most of 
them had showed distinct improvement, and some were cured, as 
was this one. He had selected this case for presentation on 
account of the enormous size of the goitre. 

RESECTION OF THE COLON FOR CANCER; LATERAL 

ANASTOMOSIS. 

Dr. R. W. Abbe showed four of these cases, and the speci- 
men from a fifth (operated on the previous day). In all of these 
there had been an extirpation of an adenocarcinoma of the colon, 
with resection of the ileocKcal valve and from eight to eighteen 
inches of colon, followed always by lateral anastomosis. In all 
but one of these cases the adjacent lymph-glands were enlarged, 
and on removal showed only inflammatory hyperplasia. There 
were no recurrences. One patient was in perfect health two and 
a half years after operation. 

SARCOMA OF THE PAROTID TREATED BY RADIUM. 

Dr. R. W. Abbe presented a man, who five years ago was on 
the point of giving up his profession as a lawyer owing to a 
parotid tumor the size of a goose egg cut lengthwise, which 
raised the ear and filled the parotid fossa. In order to illus- 
trate the size of the growth, Dr. Abbe showed a colored plaster 
cast of the condition before and after treatment, which consisted 
of the insertion into the tumor of tubes of radium. Its rapid 
reduction and diminished size had been sustained by occasional 
treatments at long intervals, with the result that there remained 
now an inert mass. 

Portions of the tumor had been punched out prior to the in- 
sertion of ^ the radium tubes, and had been reported to show all 
the qualities of parotid sarcoma excepting cartilage. 

Dr. Abbe said he had demonstrated the specific action of 
radium against parotid sarcoma in numerous other cases. 

LARGE PRIMARY CARCINOMA OF THE LIVER. 

Dr. Abbe showed this rare case. The patient was a man 
with an abdominal growth of four years’ duration, with associ- 
ated lumbar and hypochondriac pain, which had obliged him to 
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give Up his work two years ago. Dr. Abbe made an e.xploratory 
incision and found a massive, lobulated tumor of the entire left 
lobe of the liver, so that its size was much greater than that of the 
normal right half. The right half of the liver was pushed well 
into the right hypochondrium, but it was absolutely normal in 
color, and uninvolved. The left lobe was composed of a con- 
glomerate series of masses of different shades of tawny brown — 
none as dark as liver. A piece was excised for examination and 
submitted to Dr. Wood, who pronounced it a true, primary adeno- 
carcinoma of the liver. A fair estimate of the weight of the 
growth would be between four and five pounds. The surface 
was left exposed in the wound, and packed down upon with 
sterile gauze. 

After a few days radium treatment was begun as follows, 
in the hope that the growth might be affected, as many other 
hypertrophic adenomatous structures were, by it: Eight long 
celluloid tubes of pencil size were thrust far into the tumor in 
different directions. Into two of these tubes strong radium in 
glass was inserted (loo mg. of pure French radium, strength 
2,ooo,ooox). Every six hours one of the empty tubes (“dum- 
mies," as Dr. Abbe called them), was removed and replaced by 
a radium one, and thus the mass was equally radiumized for 
about 40 hours. The wound was then allowed to granulate, and 
soon healed. 

Following this the patient was greatly improved and returned 
to work. He had continued in good health and had worked for 
the past two years, excepting for one interval of a month when 
he returned to the hospital for a second treatment to tr>' and 
further reduce the mass, which had, on the whole, not materially 
changed in total bulk, excepting in the central area for a hand’s 
breadth, where it had shrunken so as to make a saucer-shaped 
concavity. 

In this case. Dr. Abbe said, the radium treatment seemed to 
have arrested the growth and' restored the patient to working 
health. 

INOPERABLE LARGE C-WERNOUS ANGIOMA OF THE 
P.^ROTID REGION TRE.-VTED WITH RADIU.M. 

Dr. R. W. Alien presented a young girl who came under his 
care for an apparent soft cyst of the parotid region, about the sne 
of half an orange, and quite deforming. An operation revealed 
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a purple angioma with a thin capsule, over which branches of the 
facial nerve were traced. Extreme hemorrhage followed any 
attempt to enter the mass, while igtiipuncture seemed likely to 
imperil the facial nerve. 

An incision was made into the mass, with instant blocking by 
a tube containing 60 mg. of pure radium bromide. This was sur- 
rounded by packing and left in the centre of the angioma for one 
day. The wound was then allowed to heal, and the patient went 
home. There was a sharp radium reaction four weeks later, 
about the usual time, but of great severity. There was indura- 
tion, heat and tenderness, with malaise, chills and a temperature 
of 106.5°, which for three days gave rise to some anxiety. Then 
the mass began to shrink, and she gradually made an excellent 
recovery, with restoration of the side of the face to its present 
perfect appearance. 

The pathological change in this case. Dr. Abbe said, was a 
cellular one rather than a thrombophlebitis, as there was no 
extension to the neighboring veins. The toxic febrile record 
occurred not infrequently in extensive radiumization, as in mam- 
mary or other glandular treatments, and the speaker said he 
attributed it to be the result of some liberated chemical products, 
due to tissue changes, which was short of absolute necrosis, but 
which was invariably followed by atrophy and fibroid changes 
favorable to cure. 

EXTREME HYPERTROPHY OF THE LEFT HALF OF THE 
TONGUE TREATED WITH RADIUM. 

Dr. R. W. Abbe presented a young man of 25 who since he 
was thirteen years of age had had an increasing growth of the 
left half of the tongue with more or less constant pain and 
attacks of bleeding. The involved portion of the tongue had 
grown to be three times its normal size, and presented a papillary 
growth of its surface as well as the deeper tissues, due to angio- 
matous and lymphoid hyperplasia. The normal midline of the. 
tongue was pushed far to the opposite side, and the. overtopping 
growth was purple and glazed in appearance, with clots and a 
tough secretion of offensive odor. The pain had caused him to 
give up his work. His speech was very thick and swallowing 
was difficult. There was occasional severe hemorrhage. 

The case seemed to be a typical one of hypertrophic glossitis, 
with excessive angioma and lymphangiectasis, in which good 
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might be expected to follow radiumizatiou. lie was given a 
few short applications of a plaque coated with twenty-five milli- 
grams of pure French radium, and covered by a rubber dam for 
protection, which was no barrier to the penetrating electrons of 
radium. This treatment produced a rapid effect. Two weeks 
of discomfort followed, after which the process began to retro- 
grade, and how, a year later, the condition was more than half 
cured, with every promise of complete recovery by slow, patient 
and occasional treatment. No other surgical expedient could pos- 
sibly have accomplished such admirable work. 

Dr. Abbe, in concluding his series of cases treated with 
radium, said he had only exhibited a very few of the intensely 
interesting effects of radium in unusual surgical conditions, and 
had purposely omitted showing any of the ordinary cases of 
superficial basal-cell epithelioma which invariably yielded to 
radium, and of which he had cured hundreds. 

There was one other type of round-celled sarcoma which he 
had expected to show, but the patient was unable to come. The 
case had been already reported in print, and up to the present time 
had remained perfectly cured of a rather large sarcoma of the 
lower eyelid, seven years after treatment with radium. Remark- 
able as it might seem, one could not tell to-day by appearance 
on which eye the tumor grew, so perfect was the restoration of 
every tissue. A series of colored plaster casts of this case was 
shown, illustrating the stages of treatment before, during, and 
after radium cure, extending over a period of only eight weeks. 
The growth had existed one year, and had failed to respond to 
Rdntgen ray or other treatment. 


EPITHELIOMA OF THE BLADDER. 

Dr. Charles L. Gibson presented a man, 71 years old, who 
was admitted to St. Luke’s Hospital on February’ 20, 1907, suffer- 
ing from marked luematuria. Cystoscopic examination shov.'cd 
a small growth situated just above the left ureter. Under ether 
anaisthesia the growth was removed by suprapubic cystotomy, 
including the underlying mucous membrane. The bladder v.as 
closed by inversion of the opening, with tube drainage, ac^rd- 
ing to the method recommended some years ago by Dr, Giu'-on. 
Convalescence w'as uneventful. All leakage had ccase<i at u.c 
end of a week, and the patient returned honie in two 
entirely cured, and without wearing any kind of dressing, 



240 


NEW YORK SURGICAL SOCIETY. 


the operation he had remained absolutely free from urinary and 
other symptoms, and might be considered cured. Microscopic 
examination of the growth showed it to be an epithelioma. 

OLD POTT’S FRACTURE; OSTEOTOMY AND BONE PLATES. 

Dr. Charles L. Gibson presented a man, 28 years old, a 
machinist by occupation. A year ago he injured his right foot, 
sustaining a Pott’s fracture. The result of treatment left the 
foot in a disabled condition, with backward displacement, ever- 
sion and abduction, causing practically total disability. 

Under ether anesthesia, an osteotomy of the fibula at the site 
of the fracture was done, as well as an osteotomy of the internal 
malleolus. Following these the foot could be brought back into 
satisfactory position. The section of the malleolus was main- 
tained in proper position by a three-hole Lane plate. Healing 
of the wound was satisfactory and at the end of a month the 
foot was in good position. At the present time, however, since 
the patient had been walking about and using his foot, some 
recurrence of the deformity was apparently taking place. There 
was some abduction and the result was not perfectly satisfactory. 

FRACTURE OF THE FOREARM TREATED WITH LANE 

PLATES. 

Dr. Gibson showed a boy, thirteen years old, who was ad- 
mitted to St. Luke’s Hospital on October 27, 1910. A week 
previously he had sustained a fracture of both bones of the 
right forearm at the midpoint. Under ether aniesthesia an incis- 
ion was made over the fracture line in each bone, and a four-hole 
Lane plate applied. Healing was satisfactory, and the patient 
left the hospital in two weeks. He now had a perfect result: 
the arm was straight, there was no deformity, and” functionally 
it was as good as before the injury, including complete pronation 
and supination. 


MIKULICZ RUBBER DAM DRAIN. 

Dr. Gibson showed a boy convalescing from an operation for 
appendicitis in order to illustrate the use of rubber dam drainage. 
He had now used this device for about twelve years in cases 
where he had occasion to insert a large tampon, particularly in 
the abdomen. It was his custom to make the outer layer of the 
tampon of the imbber dam used by dentists. This could be easily 
sterilized, and in its centre a few holes were cut. The method 
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employed was to introduce the rubber dam at the bottom of the 
cavity, maintain it in position, and put in as much gauze for 
drainage as seemed needful. The gauze drained well, capillarity 
sucking up the fluids through the holes cut in the rubber tissue. 
The removal of the gauze could be done without disturbing the 
rubber dam, thereby securing the patient’s comfort, and diminish- 
ing largely the inconvenience and danger of the adhesions of 
the gauze to the adominal contents. By this method one could 
do all necessary dressing, renewing the gauze, in some cases, 
without giving the patient any pain or discomfort. 

AMPUTATION AT THE KNEE FOR OSTEOSARCOMA. 

Dr, Gibson presented a married woman, 25 years old, with 
the following history; She was admitted to St. Luke’s 'Hospital 
in December, 1909, complaining of a swelling in the middle of the 
left leg. There was the history of a blow six years ago, and the 
swelling was first noticed four years before her admission. 

An X-ray was taken, which showed a moderate enlargement 
of the tibia at its mid-point. In the centre of this swelling was a 
cavity the-size of a twenty-five-cent piece, resembling a focus of 
osteomyelitis. At operation, after uncovering the cavity, some 
pultaceous material was evacuated. The surrounding bone, how- 
ever, showed no signs of necrosis. The pathological report was 
not final, the condition being regarded either as an osteosarcoma 
or a productive osteitis. The wound healed well, but the patient 
soon had a return of the pain and re-entered the hospital in 
February, igoo. 

Another X-ray picture taken at this time showed a process 
somewhat similar to the first one, but larger. Believing that he 
was dealing with a malignant growth, the tibia, for a space of 
two and a half inches, was resected, including the periosteum. It 
was expected eventually to complete the operation by some form 
of bone plastic, but as the patient was pregnant at the time, 
it was deferred indefinitely. She obtained only temporary relief 
from the operation, and returned in December, 1910, showing 
some enlargement at the site of the operation, attended with pain, 
spontaneous and on pressure. 

^ TheX -ray showed a certain amount of bony production at the 
site of the old operation, and a rather dubious appearance which 
*^ight be interpreted as a recurrence of the gprowth. The patient s 
pain increased, requiring considerable morphine, and it was felt 
9 
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that the time had come to institute more radical measures. On 
March 21 disarticulation was performed at the knee. The 
wound healed and the patient was relieved of all pain. 

Macroscopical examination: The specimen consisted of the 
left leg, amputated at the knee-joint. On the anterior aspect, 
about 25 cm. below the joint, there was an annular scar about 
2x4 cm. Just external to this there was an incision 18 cm. 
long, which disclosed a tumor of the tibia, forming an oval mass 
about 5x6 cm. This was covered by fibrous tissue which had 
been split open to expose the structure of the new growth. This 
was made up of bony material, but in the form of granules or 
calcified material instead of a solid mass. Below and external, 
and on a level with the lower border of this mass was a second 
oval growth 2 x 1.5 cm., apparently within a tendon. It was as 
hard as bone. 

Microscopical examination : Sections showed rather loose cal- 
careous tissue made up of ill-defined cells, some of which, how- 
ever, showed distinctly staining, fair-sized oval nuclei. 

EMERGENCY PROSTATECTOMY. 

Dr. Gibson presented a man, 91 years old, who was admitted 
to St. Luke’s Hospital on November 13, 1905. He had been an 
inmate of an institution for the blind for some years. When 
admitted to the hospital he was suffering from extravasation of 
urine, due to forced and unsuccessful attempts to pass instru- 
ments for the relief of retention, the result of prostatic hyper- 
trophy. On account of the false passages, no instruments could 
be passed into the bladder. 

Under ether anaesthesia a perineal section, without a guide, 
was performed, evacuating much blood and urine from the infil- 
trated perineal tissues. Having in mind the patient’s helpless- 
ness on account of his blindness, it was thought wise to attempt 
the risk of relieving the condition, so a prostatectomy was under- 
taken. Owing to the friability of the infiltrated tissues, the pros- 
tate as a whole was speedily delivered, although unintentionally. 
Notwithstanding the patient’s advanced years and his feeble con- 
dition, he made a good recovery, and was discharged entirely 
healed in two and a half months. He now enjoyed good health 
for a man of his advanced years. He had imperfect control of 
his urine, which was to be expected after the removal of the 
prostate en masse. 



PERFORATING DUODENAL ULCER. , 

URETERAL CALCULUS: EXTRAPERITONEAL REMOVAL 

Dr, Lyle showed a boy, thirteen years old, who since he was 
four years of age had suffered from recurrent attacks of pain in 
the right flank. The pain came on gradually; it did not radiate, 
reaching its maximum intensity in five or six hours and then 
gradually subsiding. The patient had vomited once or twice 
during severe attacks. Recently the attacks had become more 
frequent and severe and of longer duration. The urine had been 
cloudy at times; there was no history of blood in the urine. 
Four years ago, at another hospital, a diagnosis of acute appen- 
dicitis was made and the appendix was removed, but the patient’s 
symptoms persisted. 

Upon examination it was found that the lower pole of the 
right kidney was palpable. There were no areas of hyper- 
cesthesia; no tenderness nor rigidity. An X-ray plate showed 
a shadow in the course of the lower third of the right ureter. 

An extraperitoneal exposure of the right ureter was made by 
means of a semilunar incision, which corresponded to a pro- 
longation of the right limb of a Pfannenstiel incision. The tirc- 
ter was lifted into the wound by means of a blunt hook, and a 
vertical incision was made over the calculus. This proved to be 
a mulberry-like stone about the size of a bean, of a mottled brown 
and white color. This portion of the ureter was dilated to the 
size of the forefinger, and the stone could be pushed up and 
down for a distance of an inch and a half, but no further. 1 he 
stone was extracted by forceps, and the ureteral woimrl was 
closed by a continuous gut suture. The abdominal wound v.’as 
closed by layer suture, with a small rubber drain inserted at the 
lower angle. The patient made an uninterrupted recovery, 

OPERATION FOR CARCINOMA OF THE CERVIX; NO RECUR- 
RENCE AFTER NINE YEARS. 

Dr. H. M. Lyle presented a woman, 48 years old, v.'ho Ijad 
been operated on nine years ago for an adenocarcinoma of tiic 
cervix, A complete hysterectomy', with removal of the adjacent 
glands, had been done. There were no evidences of rccurrejae 
up to the present time. 

PERFOILVTING DUODE.N.-VL ULCER, 

Dr. Henry H. M. Lyle presented a man, 32 years old. who 
was admitted to St. Luke’s Hospital on Fearu.iry iS, ipn. i 
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family history was negative, and he gave no previous history of 
stomach or intestinal trouble. 

On admission he stated that for the past three days he had 
suffered from diarrhoea, which had kept him from work. On 
the fourth day he returned to work and ate a hearty lunch. Three 
hours prior to admission he was seized with a violent, cramp-like 
pain in the epigastrium; he felt faint, and vomited a small 
amount of clear fluid. There was no history of a chill. His 
temperature on admission was 101.4° ; pulse, 108. An examina- 
tion of the blood showed 16,700 white cells, with 90 per cent, of 
polymorphonuclears. The urine was negative. He did not ap- 
pear to be very sick and complained of very little pain. The 
abdomen was contracted, rigid, and moderately tender, the ten- 
derness being most pronounced above M'cBurney’s point. 

The case was regarded as one of acute appendicitis, with 
spreading peritonitis, or possibly a subacute gastric ulcer. A 
vertical incision was made at the outer border of the right rectus, 
and upon opening the peritoneum, a thin, seropurulent fluid 
gushed out. The appendix was found to be normal. A second 
incision was then made over the region of the stomach, and 
upon incising the peritoneum, the same seropurulent fluid was 
encountered. The stomach was normal. On the upper, posterior 
aspect of the duodenum, about three-quarters of an inch distal 
to the pylorus, a pin-point perforation was found. This had 
apparently been temporarily sealed by the liver, which showed 
a fresh, fibrinous patch. There were no adhesions, and no 
induration about the ulcer. The perforation was closed .with a 
purse-string suture, and the suture line reinforced by tacking 
a portion of the gastrohepatic omentum over it. Both abdominal 
wounds were closed without drainage. The patient made an 
uninterrupted recovery. 

Dr. Lyle said that he believed this to be a true, acute ulcer of 
the duodenum, as there was no history of any previous stomach 
trouble, and there was an absence of adhesions and induration. 

LINITIS PLASTICA OF THE STOMACH (BRINTON) (CIR- 
RHOSIS OF THE STOMACH) : GASTROJEJUNOSTOMY. 

Dr. Lyle presented a woman, 40 years old, who was ad- 
mitted to St. Luke’s Hospital, in the service of Dr. Theodore C. 
Janeway, on June il, 1907, and transferred to the surgical side 
on July 23 following. The patient s father had kidney trouble 
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and rheumatism, and three of his children had rheumatism, two 
with cardiac complications. 

The patient had her first attack of rheumatism when she was 
nineteen years old, which kept her in bed one month. Seven 
years later she had a second attack, with cardiac complications, 
of eight months’ duration. She had a third attack two years 
later, and her last attack had occurred in January, 1907. This 
was followed by otitis media, which lasted four weeks. She 
had frequent attacks of nocturnal dyspnma, which compelled her 
to sit up in bed to breathe, and she sulYered from pain, palpita- 
tion, dizziness and syncope. Her menses were irregular and 
painful. There was no history of syphilis. 

Five days prior to admission the patient had sharp, cramp-like 
pains in the left lumbar and inguinal regions, radiating down- 
ward and inward into the thigh. These pains persisted for three 
days ; then they disappeared, to reappear on the second day after. 
She felt nauseated, but did not vomit. The attacks came on at 
irregular intervals and seemed to bear no relation to the taking 
of food. She complained of tenderness at a point just to the left 
of the umbilicus, 

A stomach analysis, made on June 4, 1907, gave a total 
acidity of 56 ; free hydrochloric acid, 20 ; no lactic acid ; no Boas- 
Oppler bacilli; no blood. A blood examination showed 1 1 , 53 - 
leucocytes ; polynuclears, 74 per cent. ; lymphocytes, 26 per cent. ; 
haemoglobin, 70 per cent. Urine normal. 

As the patient still complained of severe attacks of pain in 
the epigastric region, and as her condition was steadily growing 
worse, she was transferred to the surgical side for operation, 
the diagnosis being gastric adhesions. When Dr. Lyle opened 
the abdomen on July 27, 1907, a mass of adhesions was encoun- 
tered, and the exact relationship of the parts could not be made 
out. On separating the adhesions, it was found that the .stonuich 
was half rotated to the left, and the pylorus was firmly Uxetl 
by a short, dense band to the abdominal wall, an inch .and a 
quarter to the left of the umbilicus. There was a corresponding 
twist in the great omentum. The stomach itself was aloui half 
the size of the fist, puckered and scarred. Over the region oi 
the pylorus and lesser curvature the wall was markedly thic,-- 
ened and congested, suggesting a possible old ulcer or a nc.'. 
growth. A section of tissue was removed for e.xamisiatiun. 
The adjacent glands were enlarged. It was decided to ^r.orteu 
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the gastrohepatic ligament to prevent the recurrence of the 
rotation, and to do a gastro-enterostomy, but during the shorten- 
ing of the ligament the patient’s condition became serious, so the 
gastro-enterostomy was abandoned and the abdomen closed. She 
made an uninterrupted recovery, and left the hospital on the 
fifteenth day, apparently cured of all her symptoms. 

She was readmitted to the hospital on August 20, 1908, and 
stated that since her discharge she had been perfectly well so 
long as she limited the quantity of her food. The quality did 
not seem to make any difference. Five weeks ago she began 
to vomit about half an hour after eating. The ingestion of 
food began to cause considerable pain, which was referred 
to the site of the old scar. The pain was sharp and 
cramp-like in character, and radiated down the left leg to the 
knee. It was gradually becoming worse, and was very severe 
at the present time. There was some burning in the throat, 
and eructations of gas. She had lost 25 pounds in weight in 
eight months, and had grown quite weak. There were occasional 
attacks of dizziness; no sjrmptoms of loss of cardiac compensa- 
tion. The stomach contents showed a slight increase of total 
acidity, and free hydrochloric acid on the first examination; the 
second, a loss of acidity and free hydrochloric acid. The abdo- 
men was soft, concave and relaxed, and there was some tender- 
ness in the epigastric region. No mass could be made out. The 
stomach could not be outlined: six ounces of water distended 
the organ and gave considerable distress. 

A diagnosis was made of possible gastric adhesions, and with 
the previous history in view it was thought advisable to place 
the patient under medical treatment for gastric ulcer before pro- 
ceeding to operation. The patient was thereupon put on Len- 
hartz’s regimen, but without benefit. 

Operation, September 9, igo8, by Dr. Lyle: On opening the 
abdominal cavity a small, shrunken and scarred stomach was 
found ; it was covered with adhesions, some of them dense, others 
thin, extending from the anterior surface of the abdominal wall 
and from the lesser curvature to the under surface of the liver. 
The lesser curvature was represented by a dense, scar-like mass, 
radiating from which were folds of thickened tissue and adhes- 
ions. The distance from the pylorus to the oesophageal opening, 
measured along what remained of the lesser curvature, was less 
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than one-half inch. The stomach was contracted to about tlie 
size of a goose egg, and was almost circular in shape. The 
stomach wall seemed to be twice the normal thickness. 

A no-loop posterior gastrojejunostomy was performed. Con- 
siderable difficulty was experienced, due to the smallness of die 
stomach and the thickness of its walls. The patient made a 
prompt and rapid recovery, and was out of bed on the thirteendi 
day. Since leaving the hospital she has remained under careful 
observation, and is well and strong. She has gained 35 pounds 
in weight, and has worked steadily. The stomacli contents still 
show a diminished acidity. 

At the first operation, Dr. Lyle said, the true condition was 
not recognized, and it was thought to be a case of ulcer of the 
stomach with the formation of numerous perigastric adhesions, 
accompanied by accidental rotation of the stomach. Tiie walls 
of the stomach at that time were thickened and scarred. The 
freeing of the adhesions and shortening of the gastroliepatic 
ligament gave relief for almost a year. At the second operation 
the uniformly increased thickness of the walls and tile marked 
diminution of the size of the stomach, plus the scarring, showed 
that we had to deal with something else than a contraction follow- 
ing a simple ulcer. In the causation of this condition we had a 
combination of two factors, each of which had been given as tlie 
cause of the disease: We had a well-marked history of chronic, 
passive hypercemia from cardiac insufficiency, the result of re- 
peated attacks of rheumatism, and a strong possibility of multipie 
peptic ulcers. The chronic condition, plus the irritation set up 
by the ulcers, would undoubtedly be a sufficient stimulus to start 
clumges in the connective-tissue elements of the stomach, and 
thus lead to marked general contraction ; with the contraction 
would come of necessity a thickening of the walls until wc 
would find a rigid organ with greatly diminished lumen and 
thideened walls. 


Dr. Lyle said that since the preparation of tin's report the 
patient had had four distinct attacks of to.'iic erythema, dim* tu 
the taking of meat. These attacks could be controlled by' i!:e 
addition of some dilute hydrochloric acid and pepsin, .-slio'.vin}' 
that her stomach digestion was below par lor llic digestion oi 


meats. 

The microscopical e.xamin:uion of the ti''.'‘Uc 


remo'.ed 
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a marked increase in young- connective-tissue cells in all layers 
with areas of chronic inflammation, nothing pointing to malig- 
nancy. 

Dr. George Woolsey said that less than two years ago he 
operated on a man who had been treated on the medical side of 
the hospital for an ulcer of the stomach, with stenosis. Upon 
operation tlie stomach, although not as small as in the case 
described by Dr. Lyle, was found to be so much diminished in 
size and its walls so thickened that an ordinary suture operation 
could not be done, and the Murphy button, which was used in- 
stead, did not reach through the stomach wall. The man made 
a good recovery. A month or two ago Dr. Woolsey said he 
heard that the man had died of carcinoma, with metastasis in 
the brain, after a year of good health. The patient was still 
a young man, 34 at Che time of operation. The speaker said he 
had also seen this condition of thickening and contraction in the 
rectum and lower sigmoid. 

Dr. Charles N. Dowd asked whether this contracture had 
been observed in other parts of the alimentary tract ? He recalled 
a case reported by Dr. Welch, of Baltimore, at one of the meet- 
ings of the American Medical Association, where a somewhat 
similar contracture of a part of the intestinal walls had so puck- 
ered the intestine as to cause occlusion. 

Dr. Lyle said that similar thickenings had been reported as 
occurring in the rectum, colon, and csecum, where they had prob- 
ably been regarded as cancerous in nature. Dr. Woolsey’s case 
probably belonged to that class. Cases had also been reported 
where the duodenum was involved as well as the ileum. In 
some of these cases they had found a low grade of epithelial 
tissue. 

Dr. Lyle said that he could only find three recorded cases in 
which the diagnosis had been made during life and later con- 
firmed by autopsy— P. Boulton (1862), Deguy (1896), Osier 
(1901). 

MESENTERIC CYST; RESECTION OF ILEUM. 

Dr. Henry H. M. Lyle presented a woman, 40 years old, 
who was admitted to the hospital on August 27, 1910. The 
patient s family history, as well as her past history, was nega- 
tive. For a year prior to her admission she had had several 
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attacks of pain in the lower abdomen, accompanied by vomiting, 
distention and abdominal tenderness. These attacks would last 
a few days, and then clear up, only to recur in the course or two 
or three weeks, and the interval between the attadvs was gradu- 
ally growing shorter. Since her last attack there had been per- 
sistent tenderness in the left iliac region. Her chief complaint 
was recorded as recurrent attacks of pain in the pelvis, with 
irregular menstruation. 

Examination of the abdomen showed some tenderness in both 
lower quadrants, most marked on the left side. On bimanual 
examination, a large, cystic mass was found in the left fornix; 
this appeared to extend up and backwards into the pelvis, and the 
relation between it and the uterus could not be determined. The 
mass could also be felt per rectum. 

Operation, October i, 1910: With the patient in the Tren- 
delenburg position, a median incision four inches long was made. 
On opening the abdomen a mass of congested omentum and 
adherent coils were found. Upon separating the adhcsiojis a 
thin-walled cyst about the size of the fist was found between 
the leaves of the mesentery of the small intestine. The left leaf 
of the mesentery was detached, and the cyst enucleated up to the 
gut. At this point the cyst was found to be so adherent to the 
gut that five inches of the ileum had to be resected. The ends 
were united by an end-to-end suture, the wound was closed 
without drainage, and the patient made an uninterrupted 
recovery. 

The specimen was examined by Dr, Francis C. Wood, wiio 
reported as follows; A thin-walled cyst filled with gelatinous 
material. The interior of the cyst was multilocular. I he wall 
of the cyst was composed of connective tissue, without visible 
lining membrane. Outside was a very loose mesh of fibrin innl- 
trated with polynuclear leucocytes. 

CHOLELITHIASIS: STONE IN THE CO.M.MON DUCT. 

Du. Walton Mautjx presented a woman. 72 years old, wr.o 
had been admitted to St. Luke’s Hospital with the dsagnosis of 
carcinoma of the stomach. She complained of vomiting, pain in 
the epigastrium, and loss of flesh and sircngtfi. She wa.v niar?.- 
edly jaundiced. The jaundice, however. fro;n time to ti:r.e be- 
came less pronounced, and the pain:> were n.orc sc»crc .iud 
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paroxysmal than was usual in carcinoma, nor was any mass to 
be felt. The diagnosis of stone in the common bile duct was 
therefore made. 

Upon operation a medium-sized, freely movable stone was 
found in the common duct, and was removed. The patient made 
a good recovery from the operation, although she still had attacks 
of vomiting. 

FOREIGN BODIES IN THE PLEURA; CHRONIC EMPYEMA. 

Dr. Martin presented a man, 33 years old, who had had a 
sinus in the chest for the past four years. At that time he 
was operated on for empyema, which had followed a pneumonia. 
For three months the drainage continued; then the sinus closed 
for a few weeks and again burst open. Since then the sinus 
had been almost constantly open and discharging pus. 

Under ether anaesthesia the sinus was excised and two nbs 
removed. There was a moderate-sized cavity at the upper and 
posterior part of the pleura, and the hand passed into the pleural 
cavity came in contact with a foreign body, which on removal 
proved to be a drainage tube. Further exploration showed a 
second tube imbedded in granulations. The two tubes were 
removed. 

After the operation the pleural cavity was irrigated daily, 
and at the end of two weeks the discharge ha’d almost ceased. 
The sinus was then filled with M’osetig mixture (oil of sesame 
and spermaceti, of each 40 Gm.; iodoform, 60 Gm.). Six days 
later the sinus was closed. The patient had rapidly regained his 
strength and now weighed over 200 pounds. 

. FOREIGN BODY IN THE PLEURA; CHRONIC EMPYEMA. 

Dr. Martin presented a man, 38 years old, who gave a his- 
tory of a chronic empyema with a discharging sinus for the past 
seven years. He had been going from dispensatory to dispensa- 
tory to have his wound dressed. From time to time and in cer- 
tain positions he coughed up a considerable amount of purulent 
sputum. 

Fifteen days ago, under etlier anesthesia, the old sinus was 
excised, and portions of the second, third, fourth, fifth, sixth and 
seventh ribs, together with the thickened pleura, were removed. 
Upon passing the hand into the cavity a small drainage tube was 
found near the apex of the lung and was removed. The tube was 
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very foul-smelling, and had evidently been in the pleural cavity 
for a long time. 

A small strip of pulmonary pleura was then excised, and the 
patient allowed to come out of the ether. Coughing was induced, 
causing the lung to expand. The wound was then closed and a 
large drainage tube introduced. For the first few days the stench 
from his wound was almost unbearable. This had now disap- 
peared and the patient was gaining in weight and strengtb. 


ECTOPIC GESTATION; LITHOPEDION. 

Dr. Martin presented a woman, 39 years old, who was ad- 
mitted to the hospital complaining of pelvic pain. Upon vaginal 
examination a hard mass could be felt in the posterior cul-de-sac. 
A part of the mass had a sharp, projecting ridge and felt like 
a foreign body. X-ray examination showed an indistinct shadow 
low down in the pelvis. The patient was a widow, whose hus- 
band had been dead four and a half years. During the last 
year of his life she believed herself to be pregnant, and at the 
fourth month she took measures to terminate the condition by 
introdudng a stylet and injecting kerosene into the uterus. 
This was followed by a moderate hemorrhage. Since then she 
had had attacks of pelvic pain from time to time, but had been 
able to do her housework. About two montlis ago the pain 
became more severe. 

Under ether anaesthesia a median laparotomy was done. The 
uterus was normal in size, and on the right side, adherent to it, 
was a hard mass the size of an orange. It was composed of an 
adenomatous mass and the skeleton of a foetus, apparently of the 
fourth month. The foetus was curled about the adenomatous 


mass. The left ovary was cystic. 

The mass, together with the cystic ovary and the body of tiie 
uterus, was removed. The patient made a good recovery. Ih.e 
projecting edge felt on examination was the humerus of inc 
feetus, and on re-examining the X-ray picture, its shadow could 
be indistinctly seen. The foetus had apparently been in the 


abdominal cavity for four years. 

Dr, Lilienthal said that in order to illustrate tlie import.uKc 
of Using the X-rays in tumors of the abdomen, he wi-'-hed to 
report the case of a woman who first came under his ob>er%.at.cu 


on January 26, 1911. She was apparently suiTering from ath 
dicitis, but as she said she was seven months pregnaru, and o - 
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fetal heart sounds could be heard, it was decided to postpone 
operation. When he saw her again, two months later, the uterus 
had apparently regained its normal size, although she had not 
been confined, and on each side of the abdomen there was a 
mass which was supposed to be a fibroid. She had apparently 
recovered from her attack of appendicitis. The fetal heart 
sounds could no longer be heard, and the fetal movements had 
ceased. The woman said she had visited a gynaecologist, who 
was quite positive that she had not been pregnant. 

Dr. Lilienthal had an X-ray taken by Dr. Leopold Jaches, 
which showed distinctly the fetal head in the right iliac region. 
The child’s ribs and spine could also be made out. Upon opera- 
tion he found a six or seven months’ child lying free in the 
abdominal cavity, its only attachment being a few small omental 
adhesions. The membranes had practically rotted away. The 
placenta was attached to the left ovary ; there was no fluid. The 
entire specimen was removed in one piece and the patient made 
an excellent recovery. 

Dr. Lilienthal said that so far as he knew, this was the first 
case on record in this country where the diagnosis of intra- 
abdominal pregnancy was verified by the X-ray. 

MESENTERIC THROMBOSIS; OPERATION; RECOVERY. 

Dr. Walton Martin presented for Dr. W. Scott Schley 
a man, 42 years old, who was admitted to the First Surgical 
Division of St. Luke’s Hospital on December 23, 1910, having 
been transferred from the Medical Division and the service of 
Dr. Theodore C. Janeway, 

He had been taken sick twenty-four hours before entrance and 
several hours after a meal, with a sudden “ sharp pain ” across 
the upper abdomen. The pain was continuous from the onset and 
frequently radiated to the lower abdomen in a stab-like manner. 
He vomited once, two hours after the beginning of the attack. 
Vomitus contained no blood. Bowels moved normally morning 
before attack, but not afterwards, nor had he passed flatus. 
Urination normal prior to attack. No history of stomach, intes- 
tinal, rectal or urinary disturbances before attack. No venereal 
history could be obtained or history of abdominal trauma. He 
had had lobar pneumonia four years before, and but for that has 
worked for many years at his trade and says he has always been 
a strong healthy man, taking only an occasional glass of beer. 
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His temperature on admission was 100V3; pulse 94 and 
respiration 24; leucocyte count, 20,000, with a polynuclear per- 
centage of 89. 

Examination showed only a moderately distended abdomen 
with general rigidity. Tenderness to pressure was not marked 
and seemed somewhat greater over the upper half. Probably 
some fluid accumulation. The man had the appearance of suller- 
iug, and the action of one acutely ill, but as yet in good condition. 
No definite diagnosis could be made, but abdominal section was 
clearly indicated. 

Operation (Dr. Schley) : Ether anaesthesia. On opening the 
peritoneum in median line below the umbilicus about 200 c.c. of 
dark red, fairly clear serum escaped. It had no fecal odor. 
The intestines were moderately distended and show'ed slight gen- 
eral vascular engorgement. Just below the lower end of the 
incision, a deep, black-red loop of gut presented. It was found 
to be part of a good-sized coil in the same condition. The gut 
was thickened and indurated, and showed a sharp line of de- 
marcation at either end from the healthy intestine. There was a 
very narrow, quite injected area between the two. The mesen- 
tery w-as a deep chocolate brown with gray black, mottling, and 
was involved for from two to six inches from attachment to gut ; 
the thrombosis affecting the terminal arches. It was much 
thickened and indurated and almost black on section. 

Bleeding from tlie arteries could be demonstrated, but the 
veins were thrombosed. The g^t was excised four inches on 
either side of the involved area and the mesentery well beyond 
demarked lines and to where both vessels bled. The affected gut, 
nearly two feet in length, was later found to be filled with brov.’n- 
ish, bloody fluid and detritus. There was no ulceration of the 
mucosa apparent to the eye. A rapid examination of the con- 
tiguous gut revealed nothing. The ends were brought together 
in this case by button, reinforced by Cushing stitch and the 
mesentery by continuous catgut, care being taken in suturings to 
include no vessel of size. The peritoneum was Hushed with hot 
.saline and abdomen closed by layer suture. 

The patient stood the operative work well, and on the tiiird 
day following, gas and some fecal matter began to come away 
in the rectal saline irrigations. After wound healing appeared 
primary In every respect, a moderate temperature elevatsoji wa^ 
followed by an opening in the central part of the .-jC.tr di-cii-ir.. 
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Pnrl fecal matter. The latter continued fairly pro- 
Ko'tentyl The patient steadily gained, however, and 
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opening only, ”t eome away and radiographs 
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before the specimen was put case to summarize 
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So far the malady m the technic have 
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undoubtedly been partly ^ ^^ea of involvement 

ords, at least, show a compara 1 y . ^ contraindicate 
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resection. Some of these wou p teric Embolism and 

In the collection of 2i4 cases f operated, 

Thrombosis by Jackson, Porter and 
with 9- per cent, mortality. 
disease may be divided into two groups . ^cute a d 
tlaose of sudden onset and by far the by the 
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progression and the establishment of a comPf past 
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mortems at the Johns Hopkins Hospital in which hemor ^ 
infarction of the intestine had occurred without 
during life, collateral circulation having .^r cava 

Thrombosis of. the larger mesenteric vessels and mfe 
has- occurred without lethal termination, brewer has recy^ 
reported a case of occlusion of the portal vein. O 
hand, in the acute cases, an inch of involved gut has prove 
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Very few cases were diagnosed during life and in the majority 
the condition was only disclosed at the post-mortem table. 

The prompt recognition of a serious intra-abdominal condi- 
tion in this case and the speedy transfer and operation were 
certainly very large factors in saving this man’s life. 


Stated Meeting Held April 26, IQII. 

The President, Dr. Ellsworth Euot, Jr., in the Ciiair. 


UNILATERAL WIRING OF FRACTURED R.\DIUS. 

Dr. William C. Lusk presented a young man in the service 
of Dr. Keyes at St. Vincent’s Hospital, who had a fracture of 
both bones of the forearm in their lower thirds. The ulna united, 
but union between the fragments of the radius was prevented 
by interposition of muscle. 

Operation, August 31, 1910, by Dr. Lusk: The preference for 
fixation of the fragments of the radius with wire was determined 
by the fact that an incision on the outer side of the forearm to 
reach the radius at the seat of the fracture must necessarily be 
of tlie gridiron type, access to the bone being gained here between 
the extensor ossis metacarpi pollicis and the extensor brevis pol- 
licis, which pass obliquely across the radius and do not permit 
of wide retraction. About one-quarter inch was removed from 
the lower fragment, and a No. 22 silver wire inserted, as shown in 
the diagrams. It could be seen that when tlie cross-bar, made 
of a trifolded piece of wire, had been caught within the looped 
end of the main wire passed through both borings, and the free 
ends of the main wire were then pulled upon so as to take up 
the slack, the fragments necessarily came together. Ihc ii:<3t:on 
cross wires tvere each folded three times, the double fold bemg 
passed beneath the loop of the main wire to anchor it. while ir.e 
third fold passed outside the loop to clinch its hold. With its two 
extremities thus firmly fixed, the loop of wire held hke a lot*. 

The line of fracture was oblique from before backward, .iiul 
in the result there was some anteroposterior overlapping, br.i tiie 
lateral margins were in perfect line, and the nsncitunal resUA sell 
notliing to be desired. 

In drilling bone. Dr. Lusk said, b.c aiway> sssed a cr.rj c.-.Lrr 
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J -11 f ritmlinp- steel fitted to a brace. In applying this form 
"ion to fhe Wet bones he would recommend the use 
of two of these wires placed a little apart. 


Fig. I. 




SUPRACONDYLOID FRACTURE OF THE FEMUR. 

Dr. Lusk presented a boy, six years old, who had been m 
the service of Dr. Joseph D. Bryant at St. Vincent’s Hospit^. 
The original deformity consisted in an over-riding of the frag, 
ments, the upper projecting in front and internally. 

Operation, February 22, 1911, three weeks after receipt of the 
injury: Through an internal incision from one-half to five-eight s 
of an inch of bone was removed from the upper fragment, which 
then had to be notched externally to fit a prong of bone project- 
ing upward from the outer side of the lower fragment. Fixa- 
tion by Lane splint. No other form of fixation could have held 
the fragments so easily or so well. The fracture was very close 
to the condyles, and the lower fragment could not be turned out 
through the wound. To have wired the fragments, an external 
indsion would have been required as well, which must necessarily 
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have entered the synovial pouch of the knee-joint. In the lower 
fragment but just enough bone surface could be bared internally 
above the joint structures for the insertion of one screw, so that 
the only variety of Lane splint that could be used here was one 
with two screw holes above and one below.. 

Primary union followed the operation. inner- surfaces 

of the two fragments were held in the same plane by the Lane 
splint, but externally the prong of bone projecting upward from 
the lower fragment lay a little away from the direct line of the 
upper fragment, causing a slight lateral projection in the repair 
line. There was seven-eighths of an inch shortening, with good 
function. 


COMPOUND COMPLICATED FRACTURE OF THE LEG 
TREATED WITH CHINOSOL. 


Dr. Lusk presented a man who was admitted to St. Vincent’s 
Hospital, in the service of Dr. Keyes, on August 23, 1910, He 
was suffering from a compound fracture of the lower third of tlie 
right leg, and a deeply lacerated wound at the inner side of the 
right ankle, opening into the ankle-joint, the whole inner surface 
of the astragalus having been avulsed. There were no lacera- 
tions of tendons, and the arteries and nerves w'ere intact. 

The ankle-joint and the compound fracture of the leg were 
drained at once, and an irrigating tube was introduced into the 
ankle-joint and another just in front of the seat of the fracture 
of the tibia, and each of these w'as connected with a founlau) 
syringe. The wounds were flushed with eight ounces of chiuo- 
sol solution, I '.500, through eacli tube every thirty minutes for 
the first twenty-four hours, and then the interval w’as increased to 
one hour. On the third day tlie strength of the solution was 
diminished to l tiooo, and the interval increased to two hours. 
On the fourth day the irrigations were discontinued, i lie 
wounds were perfectly drained, and were subsequently cared 
for by simply changing the dressings, the sinuses never having 


been syringed again. 

Dr. Lusk said the remarkable feature of this case was that on 
the fourteenth day union between the fragments of the tibia v. a ^ 
so solid that not the slightest lateral motion could be elicited. 
There w'as a little spring at the seat of the fracture, and b> trac- 
tion on the foot the lower fragment of the tibia could be seen 
to descend about one-quarter of an inch. Ihere wa.-> a shell o. 
necrotic bone on the inner surface of the end of the upper tr.i.g- 


ment. 
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On December 31, 1910, the patient began walldng about his 
room, using a cane only. In March, 1911, he was operated upon 
for sequestra. He has one and three-quarters inches shortening. 
With the use of an appropriate shoe he can now walk as far as 
' half a mile at a time. 

Dr. Lusk said tha’t' in the treatment of wounds with chinosol 
irrigations, pyocyaneus would frequently be found in the dress- 
ings, in the event of which occurring the addition of carbolic acid 
in a strength of 1:500 had been found eifectual to prevent the 
growth of this bacterium. 

DRAINAGE OF A SEPTIC KNEE-JOINT. 

Dr. Lusk presented a man, 49 years old, who was admitted 
in September, 1903, to Bellevue Hospital, in the service of Dr. 
Bryant, suffering from a pure streptococcus infection of the knee- 
joint. All the posterior recesses of the joint, i.e., those behind 
both condyles of the femur and those behind both tuberosities of 
the tibia, were drained dependency. The drainage was effectual 
from the start, and the patient recovered with ability to flex his 
leg to an angle of about 80 degrees. Particular attention was 
called to a large synovial pouch situated between the external 
tuberosity of the tibia and the popliteus muscle, involvement of 
which had been found to be the cause for tenderness and swelling 
in this location in knee-joint suppuration. The skin incision for 
reaching this pouch was made along the front of the biceps ten- 
don, curving a little backward, and the biceps tendon was dis- 
sected free anteriorly close to its insertion into the head of the 
fibula, until the bony notch between the styloid process of the 
fibula and the tuberosity of the tibia could be felt. From this 
notch, in a line upward and forward toward the tuberosity of 
the external condyle, which corresponded to the interval between 
the long external lateral ligament and the popliteus tendon, the 
incision was made through the capsule to enter this pouch. The 
site of this incision could be made prominent by passing a curved 
dressing forceps or a blunt scissors, curved on the flat, through an 
incision into the joint along the outer side of the patella backward 
and a little downward beneath the external lateral ligament, re- 
laxed by flexion. The popliteus tendon was attached to the 
semilunar cartilage where it crossed the latter, so that the open- 
ing, which must be below the semilunar cartilage, could not be 
a very large one. If now a dressing forceps were pushed straight 
inward into this pouch, it met the resistance of a dense unyielding 
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attachment to the tibia which underlay the situation of tl'.e popli- 
teal artery; but if, instead, the dressing- forceps were passed 
inward and downward, in a direction corresponding^ to that of 
the groove where the head of the fibula met the tibia posteriorly, 
then the instrument could be pushed through the soft parts, and, 
breaking through the fascia covering the popliteus muscle, would 
find its way to beneath the skin at a situation a little behind 
the semitendinosus tendon. The bottom of the pouch behiiul 
the external condyle was reached through an anterior incision 
lateral to the patella, with a scissors curved on the flat, passed 
straight backward, hugging the tuberosity of tlie external con- 
dyle, the knee being flexed. To reach the bottom of the pouch 
beliind the internal condyle the scissors must be passed back- 
ward and upward. To open the pouches behind the condyles 
without preliminary introduction of an instrument inside through 
anterior incisions, it was easiest, after exposing the capsule, to 
cut it in a direction from behind forward directly on to the 
condyle. The external popliteal nerve on the outer side must be 
kept in mind. 

A narrow pouch, about one inch in depth, between the in- 
ternal tuberosity of the tibia and the semimembranosus tendon 
was opened in this case by cutting loose the attachment of the 
internal semilunar cartilage to the tibia at this situation. The 
necessity for draining this pouch generally would seem doubtful. 
The subquadricipital bursa was drained, and tubes were passed 
beneath the lateral ligaments. The pouches behind the condyles 
and that behind the internal tuberosity were fitted with irrigating 
tubes with an eye cut near the end of each, w'hich came out 
through the dressings and were connected togetlier with V-shaped 
glass tubes until they all communicated with one reservoir, 
through which intermittent flushings were carried out. I he 
knee was maintained in a position of a few degrees of ilexson. 
On the eighth day silkworm gut strands were substituted for the 
tubes. 


At the present time, Dr, Lusk said, he drained ti^e .’uLjuad- 
ricipital bursa at its dependent portion, just al>ove the cx4ern.1l 
condyle, which lay immediately in front of the af>oncuro.--,is of the 
vastus e.xternus near its attachment to the fetnur; he u^ed «n 
abundance of .silkwonn gut sirand.s for dramage material th.it 
must be carried beneath the lateral ligaments. ;u:d he preterreJ 


this material to tubes, which were very 
and provocative of ulccniion. In his 


painful in thj> 
lari C.i'C of h 
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drainage, which was one in which the posterior pouches were 
not opened, he made transverse incisions on either side of the 
tip of the patella instead of longitudinal ones along this bone, 
which were equally effective in controlling the suppuration and 
did not leave ugly scars to fix the patella on either side. He 
did not recommend draining the posterior pouches in suppura- 
tive arthritis of the knee unless their involvement was suspected 
or evident. The liability of involvement of the pouch between 
the semimembranosus and the inner head of the gastrocnemius 
in knee-joint suppuration was likewise to be borne in mind. 

OPERATIVE TREATMENT OF FRACTURE OF THE FEMUR. 

Dr. John B. Walker presented a man, 43 years old, who was 
struck on the right thigh by a large bride. An hour later a side 
splint was applied, and he was brought to the hospital in an 
ambulance. On the following day the splint was removed, and 
examination showed an oblique, spiral fracture through the mid- 
dle third of the femur. There was 4.5 cm. shortening. A long 
side splint, with Buck’s extension, was applied. At least fifteen 
pounds weight was used, which was increased to twenty within 
twelve hours. 

Two days later a radiograph was taken, which showed accu- 
rately the obliqueness of the fracture, the over-riding and the 
angulation, together with several comminuted fragments. Hop- 
ing to reduce this over-riding by traction, the weight was in- 
creased to twenty-five pounds, which was all the patient could 
bear. Three days later a second radiograph was taken, which 
showed that only slight improvement had occurred. 

Ten days after the accident, the patient accepted the necessity 
of an operation. A twelve-inch incision was made over the outer 
aspect of the right thigh, which gave a good exposure of the 
fragments. A small amount of callus was found, but practically 
no union existed. Two large, sharp-pointed fragments which 
were unattached and lay between the tissues were removed, and 
the ends of the bones were carefully freshened. Forcible traction 
was then exerted to reduce the over-riding of 3.5 cm., but this 
proved successful only when the muscles were detached for a 
considerable distance along the shaft of both the upper and lower 
fragments. The fragments were brought into alignment and 
finally secured by the application of a large sized Lane plate, 
about six inches long. Two screws were placed in the upper 
fragment, and two in the lower. Although the Lane plate held 



OPERATIVE TREATMENT OF FRACTURE OF FEMUR. 261 


the fragments in apposition and alignment, yet on account of 
the marked obliqueness of the fracture and because the plate 
was placed on the anterior surface of the fractured bone, it did 
not prevent backward bowing. A strand of silver wire was nov.- 
placed around the lower end of the upper fragment and the 
upper end of the lower, and this produced a perfect result. 

There was considerable bleeding during the operation, but 
this had largely ceased when the operation was completed, so 
that no drain was used. The muscles were not sutured, and the 
overlying fascia was united by fine chromic gut and the skin by 
silk. A plaster bandage was applied from the pelvis to the toes. 
Primary union followed, and on the fourteenth day the plaster was 
removed up to the ankle. jMcasurements then taken showed that 
the over-riding had been entirely overcome, and that both legs 
were of the same length. The radiograph showed perfect align- 
ment. 


On the twent3'-eighth day the plaster was removed up to the 
knee, and the patient sat up in bed. Eight days later he began 
to go about on crutches, and on the fifty-sixth day the plaster was 
entirely removed and he began to walk with a cane. A week 
later he was able to dispense with all artificial support. There 
was considerable motion at the knee, which was steadily improv- 
ing. Three months had elapsed since the operation, and there 
had been no complications on account of the presence of the 
plate. Without the operation, the shortening and angulation 
would have persisted, and he would have been permanently 
crippled. 

Dr. Walker also presented a woman, 41 years old, who su.>~ 
tained a fracture of the right femur through its middle third. 
One hour after the fracture occurred it was reduced, and a {)Ia--icr 


bandage was applied from the hip to and including the toes, ilw 
patient remained in bed; at the end of eight weeks a radiograph 
showed an oblique fracture, with some angulation, aiul over- 
riding of about 2.5 cm. : some callus but only slight tnunn ha<i 
occurred. Two weeks later (ten weeks after the acci<icni), ti.c 
patient came under Dr. Walker's care for operation. A tc.o 
inch incision was made over the outer aspect or the thigh. Dh- 
callus which had formed was removed, and ihc frapnetU'*, wii.v.r 
were separated from each other, could not l>c hruugn.t r.no 
tion or .alignment even with the most forcible t** 

muscle.s had been frcclv detached irciu the ,c-n 


It was ncccssarv to use Lane's largc.^t and ss; 
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to bring the fragments into accurate position. A large six-inch 
Lane steel plate was then applied, being secured by two screws 
to the upper and two screws to the lower fragment. No drain 
was used and the muscles were not sutured. The overlying 
fascia was united with fine chromic gut and the skin with silk. 
A plaster bandage was applied from the pelvis to and including the 
toes. 

Primary union followed, and four weeks later a radiograph 
was taken which showed the plate and the fragments in perfect 
position. On the following day the plaster was removed, and gen- 
tle passive motion begun. Three weeks later another radiograph 
was taken, which showed that the plate had been loosened from 
its attadunent to the upper fragment, and that some angulation 
had occurred. Dr. Walker said he believed this was due to 
the too early removal of the supporting case, and he desired 
to emphasize the necessity of allowing the case to remain' for 
eight weeks, instead of four, as in this instance. Tliis course had 
been followed in fourteen other cases following operation for 
fracture of the femur, without complication. 

PYLORIC ADHESIONS FREED BY OPERATION. ' 

Dr. Edward M. Foote related the history of a woman, 35 
years old, who was referred to him by Dr. Wm. Van V. Hayes, 
with a long-standing history of epigastric pain and symptoms of 
motor inability of the stomach. Upon operation, it was found 
that the pylorus was bound down to the liver and the posterior 
abdominal wall by close adhesions. These were divided, and 
the pylorus freed. Since the operation, which was done on 
October 28, 1910, the patient’s symptoms of gastric trouble had 
entirely disappeared. 

Dr. Lewis Gregory Cole exhibited a series of X-ray plates 
of the case presented by Dr. Foote. These were taken before 
and after the operation, and illustrated, first, the deformity pro- 
duced by the pyloric adhesions, and then the return of the nor- 
mal gastric peristalsis of the stomach- after the adhesions had 
been divided. 

Dr. Robert T. Morris presented a case similar to the one 
related by Dr. Foote. The patient was a man, 45 years old, 
without any history bearing on the present condition. He be- 
gan to lose weight and had morning vomiting and hyperacidity. 
With bismuth solution in the stomach the fluoroscope showed 
interference with motility at the pylorus, due to adhesions at that 
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point Upon operation they were divided, and Cargile mem- 
brane introduced to prevent their recurrence. Seven days later 
wliile all was going well the abdominal wound suddenly opened 
for a distance of four inches through the skin and superfidal 
fascia. There was no evidence of sepsis. 

The speaker said that he had a probable explanation for these 
cases of failure of union of the abdominal wound after stomach 
operations. He called attention to the areas of sensory disturb- 
ances, described by Head, and stated that we undoubtedly had 
neurotrophic disturbance accompanying sensory disturbance in 
the gastric zone of Head, the base of which lay in the midline 
between the navel and the ensiform cartilage. Tliis was a prob- 
able explanation for the disproportionate number of cases of 
failure of union of superficial tissues, without sepsis, after gastric 
operations. 

In this particular case the very slow repair of the wound 
while the patient was daily gaining in weight rapidly gave further 
evidence of neurotrophic disturbance corresponding to the area 
of sensory disturbance of the gastric zone of Head. 

Also the pyloric adhesions which had developed without his- 
tory of acute inflammation. Dr. Morris had described them fre- 
quently as cases of " cobwebs in the attic of the abdomen.” They 
were very common, but seldom attracted attention unless they 
interfered with motility of the stomach or caused some reflex 
disturbance. These '' cobwebs " are probably of toxic origin due 
to bacteria or toxins excreted by the liver and causing desquama- 
tion of endothelium in the vicinity. Plastic e.xudatcs following 
this toxic desquamation of endothelium fonn the ” cobwebs in the 
attic.” 

Now that interference with motility of the stomach is being 
observed by diagnosticians with the fluoroscopc, the diagno.sis 
of a condition to which the speaker had been trying to attract 
attention for some years would be made frequently, and we would 
have a definite explanation for a certain proportion of our intract- 
able dyspepsias. 


CASES OF HERNLA WITH UNUSUAL FE.\TURES. 

Dr. a. V'. MoscrrcowiTZ showed .si.x cases, winch he satd all 
came under his obsen'ation during th.e pa.-^t .si.x wcC'k.-, 

C.\SE I. — Siranj^yJated hernia in an infant nvc ny'nths 
The history obtained in this case wa.s tliat the baby cned a 
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deal, and upon examination the mother noticed a swelling in the 
left groin. 

When the child was brought to Mt. Sinai Hospital it was 
apparently perfectly well with the exception of the swelling in 
the groin, which was judged to be due to a strangulated hernia. 
At the operation the speaker found the sac of an inguinal hernia 
containing a tube and ovary. These were not strangulated by 
the neck of the sac, but were completely twisted and necrotic. 
The child made an uneventful recovery. 

Dr. William A. Downes said he recently saw a very simi- 
lar case in the service of Dr. Murray at the New York Hospital. 
The patient was a child, three months old, with a strangulated 
right inguinal hernia without any disturbance of the bowels. 
Upon operation, the hernial sac was found to contain a tube and 
ovary which were strangulated by torsion, two complete turns 
having taken place. The child made a perfectly good recovery. 
Dr. Downes exhibited the specimen which was removed. 

Dr. Moschcowitz said he had looked up the literature of 
so-called strangulated ovary and tube, and including the case 
just recorded by Dr. Downes, there were nineteen in all. In all 
of these there was never a strangulation of the hernia, but prac- 
tically always a twist. 

Case II. — Strangulated inguinosuperficial hernia: tmdescsnded 
testis. The patient was a man, 63 years old, who was admitted 
to the Har Moriah Hospital with the diagnosis of strangulated 
hernia. He gave a history of having had a hernia all his life, 
and he also knew that he had only one testicle. The hernia, of 
the size of an adult head, lay upon the abdomen and did not 
descend into the scrotum. 

The patient was operated upon, and in the lower part of the 
hernial sac, in a large cavity completely shut off by itself, was a 
small, atrophied testis, located about opposite M'cBurney’s point. 
Above this was a huge hernia, containing a large mass of omen- 
tum and small intestine. The patient made an uninterrupted 
recovery. 

This was the first time. Dr. Moschcowitz said, that he had 
ever seen a complete tunica vaginalis in a case of undescended 
testis. 

Case III.— Double inguinal hernia associated with tubercu- 
lous peritonitis. This patient was a woman with a double in- 
hernia ; both hernial sacs were studded with innumerable miliary 
tubercles. 



ARTHRITIS OF HIP TREATED BY ARTHRODESIS. ^6- 

Case IV. /iTtiiicial hctnio. ihe patient was a young' man 
who came to this country eight or nine years ago from Russia. 
After living in this country for a time he became iiomcsick 
and went back to Russia, where he was notified to present himself 
for examination for service in the army. In order to avoid such 
service, his father took him to a certain address where he was laid 
flat on the floor with his hands under his head. Tlien a man 
sat on his head to keep him quiet, while a second man— not a 
physician — invaginated one of his fingers in the region of the 
external abdominal ring. This caused such excrudating pain 
that the young man fainted. He was then taken home and in- 
structed to use snuff to make him sneeze and to drink freely 
of an infusion of yeast to make him vomit. He sneezed and 
vomited during the greater part of the night, and fay the follow- 
ing morning a hernia had developed. When he presented him- 
self for examination to the army surgeons they suspected that 
the hernia was artificial, and he was accepted. After three 
months’ service he deserted and came to this country, and was 
operated on for his hernia in Brooklyn, This was followed by 
a recurrence. He now had a direct form of hernia. 

Case V. — Sliding hernia of descending colon. The patient 
was a young man who had a hernia, probably since birth — surely, 
since he was two years old. When Dr. Mosclicowitz operated on 
him, two months ago, he found a huge sliding hernia, without a 
sac. In the course of this operation the intestine was accidentally 
injured, necessitating suture. 

This operation was followed by a rapid recurrence, and u}X)n 
reopening the abdomen it was found that not the sigmoid flexure, 
but the descending colon entered the hernia. This organ was 
pulled back into the abdomen, and fastened by suture.s to the 
posterior parietes. It will be of interest to see whether or not 
a recurrence will take place after this operation. 

Case VI. — Strangulated prcvascular femoral henna. Dr. 
Jkloschcowitz showed a photograph of a case of .stnaiigulated 
prcvascular femoral hernia. The operation in this case v.a*’ 
done very recently, and the patient was still coniined to bed. 


hypertrophic ARTHRITIS OF THE HIP TRILVrED BY 
.ALBEE’S OPER.\TION (ARTHRODESIS). 


Du. WiLLiA^t DARitACit presented a woman, 
who ten years ago jumped from a runaway cutvi 
her right hip. For a I'ew days after thi.s she 


aged ap year 
age, wrcr.ciuJi 
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sore. Four months later, after exposure, she was in bed for 
sixteen weeks with what was said to be sciatica. When she was 
able to leave the bed her right hip was partially ankylosed in 
marked adduction, with some flexion, so that when she stood up- 
right there was a difference of three and a half inches apparent 
shortening. During the next four months this gradually decreased 
until she was able to walk with a moderate limp. Eighteen months 
later, when she entered the Presbyterian Hospital, there was an 
inch of real shortening, with flexion to about 145 degrees, b e 
was put up in Buck’s extension for six weeks and then trans- 
ferred to the Hospital for Ruptured and Crippled, where she re- 
mained for five weeks. At the end of that time she cou wa 
with much greater ease, and three months later she returned to 
work. Four years later she tried osteopathic treatment for six 
months; during the first two months this increased her motion 
somewhat, but at the end of the time the movements were n 
freer than at the beginning, and the pain was a good dea wor . 

She remained at work from October, 1903, until one yea 
ago. During this time there was almost constant, dull, acwng 
pain in the right hip, which was made worse by walking, n si 
ting at her work she had to keep her right leg under her ctiai 

in order to sit upright. at 

When the patient came to the Roosevelt Hospital, on iViarcn 

14, 1910, there was still one inch actual shortening, flexion was 
limited to 145 degrees, abduction was restricted, as well as rota- 
tion. She had to use a cane most of the time. The X-ray 
showed a marked hypertrophic growth of the acetabular margin. 
The operation described by Albee was done on March I 7 > ^ ^ 
only modification being the method of approach, the antero-exter 
nal incision of Flint being used. The upper third of the hea 
of the bone was removed, and the cartilage scraped from as muc 
more of the articular surface as could be reached. The upper 
portion of the acetabulum was removed, making a flat surface 
for the cut surface of the femur to rest on. In order to over 
come the adduction, the adductor longus had to be cut near 
its origin. The wound was closed without drainage, and a plastei 
spica applied from the costal margin to the ankle. This was 
allowed to remain for five weeks, when the stitches were remove 
and a new plaster applied to just above the knee. This was 
allowed to remain for nine weeks longer, and she was then poi"" 
mitted to go about on crutches, gradually using the leg more 
and more. 
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Since the operation, the patient had been absolutely free from 
pain in the hip, but for about six months there was pain over 
the cut adductor, with partesthetic sensations over the region be- 
low the scar. She is now able to walk with a slight limp, there 
being firm ankylosis with marked compensatory movement in tlie 
lower lumbar and lumbosacral joints. 

A careful pathological examination showed no evidence or 
any tuberculosis in the sections of bone removed. 


TRAUMATIC ASPHYXIA. 


Dr. Parker Syms presented a man, 23 years old, who was 
admitted to the Lebanon Plospital on March 21, 1911. His pre- 
^vious history was negative, excepting that he had i)ad one 
former attack similar to this one. 


One hour before admission the patient suddenly became un- 
conscious and fell, while operating a moving picture machine. 
The unconsciousness lasted for only a few moments. When 
the ambulance arrived he was conscious, but confused, and 
answered questions slowly. After his fall, the onlookers stated 
that his face became a dark blue color. 

Upon his arrival at the hospital there was very deep cyanosis 
extending as far down as the level of the thyroid cartilage. 
There was a scalp wound and hcematoma over the right parietal 
region, and an incised wound in the forehead, evidently due to 
the fall. There was bleeding from both ears, a large, subcon- 
junctival hemorrhage in both eyes, and bleeding from botli 
nostrils. 

The haematoma was incised and the skull exposed without 


finding any external evidence of fracture, and there were no 
focal signs indicating an intracranial injury. While the hemor- 
rhages noted above suggested a fracture of the base of the 
skull, the patient's rapid improvement dispelled that idea. 

This man was reported to have had a similar atta.ck tivc ycari' 
before, which came on spontaneously. The spcal<cr said hr 
regarded the case as one of traumatic asphy.xia due to epdep^y. 
Such cases had been reported. Usually, iraumatic asph>.’^M 
had resulted from a severe compression of the tliorax or aL\lcn.ta 


in some crushing accident. 

In the case presented, the man’s cyanosis gradu.dh lu -P 
peared, the subconjunctival hemorrhages were ab.'^orbed. .n.d -c 
left the ho.spital within a week, apparently perfectly v.clh 
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SUSPECTED TUMOR OF THE BRAIN : DECOMPRESSION 

TREPHINING. 

Dr. Syms presented a boy, four years old, who was admitted 
to the Lebanon Hospital on February 15, 1911, with the diagnosis 
of intracranial pressure. His chief complaint was progressing 
blindness. Until three weeks before admission he had been per- 
fectly well. He then began to complain of headache, intermit- 
tent in character, which was his only symptom' until one week 
before admission, when it was noticed for the first time that the , 
child was unable to see. There were no muscular twitchings, no 
convulsions, no vomiting, no weakness, no disturbance of gait, 
no clfills nor fever. Dr. William M. Leszynsky examined the 
patient and made a diagnosis of intracranial pressure, probably 
due to a tumor in a silent area of the brain. i 

In the left eye vision was greatly diminished, and in the 
right eye there was complete loss of sight. There was much 
swelling and oedema of both papillae. In other words, there 
was increasing choked disk on both sides, that of the right eye 
being more marked than that of the left. 

On February 20, 1911, Dr. Syms did a decompression opera- 
tion by removing a section of bone about two inches in diameter 
from under the temporal fascia. The dura was pulsating and 
apparently normal. It was not opened, for experience had 
shown that sufficient expansion may take place without incising 
the dura. 

The boy made an uneventful recovery. Improvement began 
very promptly, and long before he left the hospital he had prac- 
tically normal vision in both eyes, and no .symptoms which 
pointed to any permanent di.sr.rder. 

Dr. William M'. Leszynsky said that the diagnosis in this 
case, prior to operation, rested between an internal hydrocephalus 
and brain tumor. The choked disks and blindness were simply 
indicative of intracranial pressure and there were no focal symp- 
toms : no headache, no vomiting, no vertigo. He thereupon ad- 
vised a decompression operation, without opening the dura. 
This was done, as had been described by Dr. Syms, and the 
patient made a complete recovery so far as the vision was con- 
cerned. 

The important point illustrated by this case was that where 
a decompression operation is indicated, it should be done at 
once, before more advanced and permanent disturbance of vision 
has taken place. 
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TORSION OF THE OMENTUM: SUPPURATIVE PANCREATITIS. 

Dr. Syms showed the specimen in this case on account of the 
comparative rarity of the lesion. The patient was a man, .jy 
years old,, who was admitted to the Lebanon Hospital on January 
21, 1911. Twelve years ago he had been operated on for rigiii 
inguinal hernia ; this had recurred five years ago. Otherwise, his 
past liistory was negative. 

Four days before admission, the patient’s hernia becan:c 
irreducible for a time, but it was finally reduced the day prior 
to his admission. He complained of severe pain in the riglu 
iliac region; this was lancinating in character and continued up to 
the time he came into the hospital. The patient’s bowels had not 
moved for four days. He had no chills, no fever, no vomiting. 

Examination showed a well-nourished, well-developed man. 
His abdomen was very much distended and was markedly tender, 
especially over the right side. Examination of his hernial 
region showed nothing excepting that there was no hernial pro- 
trusion. His temperature on admission was 100; pulse, too; 
respirations, 28. A blood examination showed increased Icuco- 
cytosis, with 90 per cent, of polymorphonuclears. 

Operation: An incision was made through the right rectus 
muscle, exposing a large mass which proved to be a strangulated 
portion of omentum, due to torsion. The omentum was attachcil 
at its lower right corner ; it had rotated high up, so that a large 
portion of the omentum was strangulated, although not quite 
gangrenous. It was filled with blood clots and dilated throm- 
botic veins. The omentum was twisted four tnnes; that is, four 
complete turns were necessary before it was unwound, h wa- 
ligated above the point of torsion, and the .strangulated portion 
was removed. Nothing else was discovered at the time of the 
operation, excepting a much distended bowel, which .seemed to 
be due to an adhesion and kinking of the intc.slinc. 

On the morning following the operation, the patient pn. rented 
increased signs of intestinal obstniction. and a colo>tO/n\ ua- 
done near the region of the caecum. This gave only parii.j! 
relief, and on account of the incrca.scd di.''tention and 
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pital he had been assaulted, being struck over the left parietal 
bone with a bottle. He was brought to the hospital in a state 
of deep coma, with stertorous breathing and evidences of pul- 
monary oedema, presenting the picture of a severe fracture of the 
base of the skull. 

At autopsy the brain was found to be congested. There was 
a small clot in the fissure of Rolando, and it was found that 
the posterior clinoid process had been fractured completely from 
its base. There was no other fracture of the skull. Dr. Syms 
remarked upon the rarity of such an injury existing as an isolated 
lesion. 

GANGRENOUS APPENDICITIS WITH TWO LARGE FECO- 
LITHS IN THE APPENDIX. 


Dr. Syms showed this specimen, which was removed from a 
young boy who was brought into the hospital within twenty- 
four hours of the beginning of a very severe attack of appendi- 
citis. He was operated on without delay, the operation being 
done with the aid of the aspirating or suction apparatus which 
was described by Dr. Alexander B. Johnson at a meeting of this 
society on January 25, 1911. The appendix was found to be 
gangrenous and perforated near its base. The abdomen was 
filled with seropurulent fluid, and there had been an escape of 
some fasces. At the completion of the operation, w'hich occupied 
about five minutes, the abdomen was drained, and the patient 
made a satisfactory recovery. 

Two large calculi were found in the appendix, and it was 
interesting to note that these stones were more opaque to the 
X-rays than were the typical gall-stones. Possibly they might 
have been demonstrated in situ. 


THE ASPIRATING CUP AS A TRACTOR 
Dr. Syms demonstrated this apparatus. He stated that a 
week ago he had occasion to enucleate a cyst of the tIr<roid, nru 
he was able to do this through a small incision^ by using an 
aspirating cup as a tractor. After freeing the anterior and latcrai 
portion of the cyst wall, the cup was placed over it and Re • 
was at once sucked up into the cup out of the wound, am nc t...n 
had only to deal with the base of the cyst, wnsch 
separated from the istlimus of the thyroid at its p-O’.nt ot 

Dr. Syms thought that this method of utiH-'-mg ’ 

with proper modifications, might prove useful m , 

stances. Certainly all cysts could be remarkably v.c. • 
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thereby. It would be an excellent aid in grasping the gall-blad- 
der if one wished to do a cholecystectomy without opening the 
gall-bladder, and it doubtless would be of assistance in grasping 
tumors, such as thyroid lobes, prostatic lobes, etc. 

Dr. Syms said that since demonstrating this method his atten- 
tion had been called to the fact that Fedor Krause had recom- 
mended the employment of the same device in grasping and deliv- 
ering brain tumors. 

GIANT-CELLED SARCOMA OF THE TIBIA: ENUCLEATION. 

Dr. L. W. Hotchkiss presented a man, 23, years old, a truck 
driver by occupation, who four years ago first noticed a hard 
lump on the shin, above the inner malleolus of the tibia. Its 
development was slow and gradual ; at first, pain was present only 
on walking, but lately this had become more pronounced and 
had caused considerable suffering after the patient was on his 
feet for any length of time. The pain was generally of a stab- 
bing character, located in front of the ankle and radiating up the 
tibia and the calf of the leg. Recently it had practically incapaci- 
tated him from active, continuous work. 

Examination showed an oval tumor on the inner surf ace. of 
the. tibia, extending from just above the malleolus upward for 
a distance of about four inches. It was about two inches thick 
at its widest portion, expanding the bone in all directions. (See 
X-ray pictures.) Its outline showed a conical-shaped tumor, 
with its base just above the articular cartilage of the tibia, and its 
truncated tip pointing about 4 inches above. It was bony, hard 
to the touch, tender, smooth, with a regular outline, and gave, 
rise to no fluctuation or crackling on palpation. Extension, 
abduction and adduction of the foot were limited, and- there was 
pain on passive motion. The patient walked with a limp, and 
the foot was held slightly inverted. At the leyel of the tumor 
the circumference of the right leg was 3 cm. greater than that 
of the left. The patient’s temperature was 99.1 ; pulse, 96 ; 
respirations, 24. Urine, negative. 

Operation, December 17, 1910: A long incision was made 
over the mass and deepened to the bone. The shell of bone 
covering the tumor was thin and easily removed, the posterior 
portion of the shaft being left in continuity. The tumor was 
enucleated with the finger, save for a small section of the growth 
w ich extended down into the base of the malleolus; this was 
broken off and removed separately. The large defect in the bone 




Appearance of tibia after enucleation of diseased portion; anteroposterior 

view. 
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was almost entirely closed by deeply infolding the edges of the 
incised skin over the edges of the remaining bony ^hell, and 
holding them in place by a series of Lembert sutures. To aid in 
the retention of the skin flaps^ a cigarette drain covered with 
rubber was placed in the long axis of the wound, and held in 
contact with the skin surface of the infolded flaps by the sutures. 
Primary union resulted. 

At the present time, four months after the operation, the 
patient was going about without a case and was able to bear 
some weight on the foot. The wound had remained healed, and 
there was no evidence of a local recurrence. The X-ray pictures 
showed the patient’s condition before and after operation (Fig.s. 
3 , 4 , 5 , and 6.) 

Upon gross inspection the tumor removed in tliis case was 
smooth, non-encapsulated, having the consistency of rubber, and 
mottled red, gray and white in color. Pathologically it was pro- 
nounced a giant-celled sarcoma. There were numerous cysts 
about I mm. in diameter scattered through the specimen and 
numerous giant-cells. The case was shown as an example of 
the propriety of excision instead of amputation in a giant-celled 
sarcoma of the extremity. 


SUPPURATIVE CHOLECYSTITIS (PARATYPHOID): CHOLE- 
CYSTECTOMY: COLOSTOMY. 

Dr. L. W. Hotchkiss presented a man, 50 years old, who 
was admitted to Bellevue Hospital on October 31, iQio. His 
family history was unimportant. The patient had been moder- 
ately alcoholic. He had smallpox seven years ago and gave a 
history of rheumatism. Denied typhoid or other fevers. 

Three weeks prior to admission the patient began to suffer 
from diarrhoea following a chill. The diarrheea became worse, 
until he was having about twenty movements a day, the mo.c 
ments being largely composed of slimy matter, and on the da} 
before his admission blood was noticed in the stools for ti.e 
first time. He gave a history of having bad a some^shat sum ar 


attack three years ago. . , • r 

A proctoscopic examination revealed e-\'tensive u ctraiion^o 

the rectum and sigmoid, with small ulcers of the mucos... 
amceba coli were ever demonstrated in the dischar^t-^- ^ ^ 
patient improved temporarily under treatment, but on - 
17 he had an elevation of temperature, v,'ith a dull aa 
the liver. His symptoms continuing, he 
surgical division with a tentative diagnosis of hver 
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November 21, 1910^ Dr. Hotchkiss opened the abdomen above 
the umbilicus through the right rectus. The gall-bladder, much 
distended and inflamed, at once presented and aspiration through 
its thickened wall revealed pus. A cholecystectomy was thereupon 
done in the usual manner, the cystic duct being ligated with cat- 
gut and a cigarette drain introduced to the stump. The abdom- 
inal wound was then closed. On account of the history of colitis, 
with ulcerations, it was thought best to do a colostomy for the 
purpose of washing out the gut. This operation was done 
through the usual gridiron incision, and a tube introduced into 
the caecum. 

Cultures which were made from the contents of the gall- 
bladder were reported by the pathologist. Dr. Chas. Norris, to 
be pure cultures of the paratyphoid organism. The lesion of 
the gall-bladder was a chronic, suppurative cholecystitis, with 
marked hemorrhagic infiltration of the walls of the gall-bladder, 
and almost complete destruction of the mucosa. A week later 
paratyphoid bacilli were demonstrated in the stools, apparently 
proving the connection between the intestinal and the gall-bladder 
lesions. 

The abdominal wounds healed promptly, but the operative 
fistula was still maintained in the caecum, and irrigations with 
argyrol solution were continued, although no paratyphoid organ- 
isms had been found in the stools since December 21, 1910. Any 
considerable interruption of the irrigations was liable to be 
followed by bloody stools. 

Dr. Hotchkiss said this case was shown as an example of a 
paratyphoid carrier in which the gall-bladder as well as intestine 
were the foci of infection. 

FRACTURE OF THE INTERNAL SEMILUNAR CARTILAGE. 

Dr. Hotchkiss presented a man, 35 years old, who was ad- 
mitted to Bellevue Hospital on February 18, 1911. He com- 
plained of pain and swelling of the left knee, with inability to 
bear his weight on the left leg. The history he gave was that 
on the day previous to his admission he had jumped from a mov- 
ing freight train, landing with his left foot on a sleeper, the 
toes turning inward and at the same time twisting the knee 
sharply. With the assistance of several men he reached a stable, 
where he spent the night, and on the following morning he was 
brought to the city and admitted to the hospital. 
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The only point of interest in connection with his past history 
was that about eight years ago, while playing base-ball, he 
attempted to slide to base, and in doing so his left knee received 
a severe twist, which disabled him to such an extent that he was 
taken to a hospital in an ambulance, and was confined to bed 
two weeks with the leg strapped and bandaged. Since that time 
he thought the loiee had always been more or less weak. 

Upon the patient’s admission to Bellevue, his left knee was 
found to be swollen and tender. Any motion gave rise to pain, 
and the tenderness was especially marked at the inner aspect of 
the knee along the head of the tibia and the inner border of the 
patella. An X-ray picture was taken, which gave negative 
results. A pressure dressing was applied, under which tlie 
swelling disappeared after a few days, but in view of the per- 
sistence of tenderness and the patient’s previous history, a ten- 
tative diagnosis of rupture of the internal semilunar cartilage was 
made. 


Operation, March 4, 1911: An incision was made along the 
inner edge of the patella, from the internal condyle of the femur 
to a point well over the head of the tibia, A curved incision wa.s 
then continued backward along the tibial head, as proposed by 
Morrison, and the knee-joint was opened. A gush of blood- 
stained synovial fluid marked the opening of tlie joint, and a free 
exposure of the cartilage was obtained. There was evideticc of 
an old fracture through the internal semilunar cartilage, and .a 
small fragpnent of the articular cartilage of tlie internal condyle 
of the femur was gouged out and lay free in the cavity of the 
joint. The cavity was filled with a blood dot, showing that th.e 
detachment of the piece of articular cartilage was of recent date. 

As mudi as possible of the internal semilunar cartilage v/as 
removed ; the capsule of the joint was closed with catgut, and 
the skin with silk. A plaster case was applied and kept on for 
about three weeks. There was primary union, and th.e patient 
convalescence was uneventful. After removal of the case tint 


joint was treated with mas.'^age and hot air, and the pat;en 
now walking about without crutches, and wuh a constant 



creasing amount of flexion of the knee. 


THE AN.-\TO.My OF S?iN.\L PU.\’CTURE. 

Dr. Wjllj.vm C. Lusk read a paper with the .above tith 
which see A.x.x.m.s ot^ SuROititv for Ociob<r. 
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Stated Meeting held April 3, 1911. 

PERFORATING ULCER OF THE SIGMOID FLEXURE OF 

THE COLON. 

Dr. George G. Ross gave the history of a woman, thirty-five 
years of age, who was admitted to the Germantown Hospital 
in a condition of profound shock, with a rigid, tender, and dis- 
tended abdomen. Symptoms had been developing but a few 
hours, patient having been awakened during the preceding night 
by pain in the lower abdomen and nausea. 

An incision into the peritoneal cavity was made through the 
right rectus muscle. As soon as the peritoneum was incised, a 
gush of rather thick, yellowish fluid came forth, bringing with it 
lumps of hard fecal matter. There was marked redness over all 
peritoneal surfaces of the lower abdomen. At this point the 
etherizer gave notice that the patient’s condition was critical. 
She was cyanosed, pulse uncountable, and respiration suddenly 
became irregular in both rate and rhythm. The operation was 
started under primary anaesthetic and had been under way for 
about five minutes. Ether had to be discontinued on account of 
the patient’s condition. A glass drainage tube was inserted into 
the pelvis, and the wound closed with three through-and-through 
silkworm gut sutures. The patient was given an intravenous 
injection of normal salt solution while still on the operating 
table. She died about twelve hours later. 

Immediately after she died, the stitches were cut, the tube 
removed, and a search made for perforation of the large intestine. 
This was considered as necessarily present, as the patient had 
solid fecal matter free in the peritoneal cavity. Eventually the 
perforation was found about the middle of the sigmoid flexure 
of the colon on the inner or the right side, about one inch from 
the mesosigmoid. The perforation was almost perfectly circular 
and large enough to admit the thumb of a medium sized hand up 
to the distal joint. 

The entire colon from the ileocecal valve to the site of the 
perforation was impacted with fecal matter of the consistency of 
276 
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hard putty. There was no evidence of active tubcrculoiis, 
although there was one calcified mesenteric gland found. 


CARCINOMA OF THE APPENDIX. 

Dr. George G. Ross reported the history of a man, aged 
thirty-five years, who was operated upon for chronic appendicitis. 
When the appendix was exposed, it was found to be bound dou ii 
by adhesions, and about its middle there was found a small 
mass about the size of a small pea and in appearance not unlike 
a caseous tubercle, bulging from the serous surface. Adjacent to 
the appendix, in the mesentery of the small intestine, there was 
found a mass of lymph-nodes, hard, densely adherent, about one 
inch in diameter, and about three inches in length. Smaller nodes 
were palpable in different localities of the peritoneum. The 
appendix was removed, the stump buried with a few linen sutures, 
and the abdomen closed in layers without drainage. A small 
amount of serous fluid was noted in the peritoneal cavity. 

The stitches were removed on the sixth day. The incision 
healed nicely. The patient was discharged on the tenth day. One 
week later he was readmitted complaining of severe abdominal 
pain and diarrhoea. Examination revealed that the mass in his 
abdomen had increased rapidly in size, and that a mass in about a 
corresponding position under the left rectus w’as palpable. I here 
was felt also a small mass in the abdominal wall, precisely under 
the left half of the umbilicus and extending to the left tor about 
one inch. This mass was apparently about one indi in diameter. 
A section of it was removed for study. The abdomen on this 
admission was very tense and contained free fluid. Pain was very 
severe, requiring morphine. 

Pathological Report on Appendix. — Dr. Bradbury reported 
as follows: Small nodule about two mm. in diameter, bulging 
from about the middle of appendix on serous surface. .Micro- 
scopic examination revealed this to be a carcinoma siinplcx, not 
involving the mucous coat. 

The nodule removed from abdontinal wall was aho reix>ric to 
be a carcinoma simplex. 


COMPOUND COMMINUTED 


FRACTURE OF 


THE FOREARM- 


Dr. George G. Ross presented also a man 
a compound comminuted fracture of both bones ot ^ le 
the result of an accident in a gymnasium. \»ben scxu >/ ^ 
Ross two weeks after the accident, there wa.') abiOlutcj.. -0 u. 
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both bones were badly involved. After waiting another week in 
order to give the fragments time to harden up, he then cut down 
on the radius and wired it with heavy silver wire. Nothing at 
all was done to the ulna. In six weeks the patient was playing 
the pipe organ. 

TUBERCULOUS ARTHRITIS OF THE ELBOW. 

Dr. Ross presented a man, saying that he was operated on 
originally by Dr. Deaver, who took out a portion of the elbow- 
joint. Some time after that there were persisting sinuses, with 
extensive necrosis of the heads of the radius and ulna and end 
of the humerus. Dr. Ross resected the ends of all three bones, 
and interposed superficial fascia between them. Patient now has 
a very good joint; all ankylosis has disappeared. 

POSTERIOR GASTROJEJUNOSTOMY DONE TWO YEARS 
AFTER OPERATION FOR PERFORATING 
GASTRIC ULCER. 

Dr. Morris Booth Miller presented the man whose case 
was detailed by him at the meeting of February i, 1909. Opera- 
tion was done nine hours after perforation, and after a stormy 
convalescence there was apparently a perfect recovery. He was 
well for some weeks, but then commenced to develop gastric 
symptoms again, which, continuing, made it necessary last January 
to do a formal gastrojejunostomy. He illustrates the point which 
Dr. Deaver made at the meeting referred to, namely, that in these 
cases a gastrojejunostomy should have been done at the primary 
operation. However, Elliot has called attention to the fact that 
certain cases get well and stay well without that operation. This 
patient from the secondary operation made an easy recovery, and 
has had no subsequent trouble. 

Dr. Henry R. Wharton said that he thought that in the 
majority of cases the patients are in poor condition for any 
prolonged operation, and as to the fact that doing a gastro- 
enterostomy at this time does not always prevent a second per— 
foration, he recalled a case of perforated gastric ulcer occurring 
in this city upon which Dr. Deaver operated and at the same time 
. did a gastro-enterostomy; a year later the patient had a second 
perforation, which Dr. Wharton closed; a little over a year 
after the second perforation, the patient had a third perfora- 
tion, for which he has recently been operated upon. As 
regards the question of doing a gastro-enterostomy at the time the 
perforation is closed, this is a matter upon which there is some 
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difference of opinion among surgeons j one of the first cases 
he operated upon for ruptured gastric ulcer, which was closed sLn: 
hours after the perforation, has remained well up to the present 
time, simple closing of the perforation in this case being followed 
by a permanent cure. 

With regard to the liability to second perforation, this is 
always a possibility. He operated about a month ago upon a 
case of perforated gastric ulcer, who at the time, about sixteen 
hours after the perforation, was in very desperate condition. He 
found the perforation, closed it, and the man did well for nineteen 
days, then he had a vomiting spell and a second perforation 
occurred which was closed twelve hours after the first symptoms. 
The patient only lived eight hours after this second operation. 

Dr. George G. Ross reported the case of a man about fifty 
years of age who had a perforated duodenal ulcer, who was 
operated upon in an hour and a half after the onset of pain. In 
this case he would have certainly done a gastro-enterostomy had 
the patient’s condition warranted, but by the time the perforation 
had been located and was closed the etherizer reported the man 
as about dead. He therefore did not think lie wtis v/arranted in 
doing a gastro-enterostomy, but all his efforts were given to 
resuscitate the man, who finally recovered, and the wound was 
closed with pelvic drainage. A week later patient hatl a recur- 
rence of symptoms, and from these he finally died. A postmortem 
showed an ulcer, horse-shoe shaped, an inch ami a halt long. 
The primary perforation which Dr. Ross had closed was in the 
stomach end and the .second perforation was in the duoden.al end. 
There were four other ulcers on the posterior wall of the duo- 
denum. Had a posterior gastro-enterostomy been done the man'i 
life might have been saved, but under the circum.stances he did 
not feel warranted in prolonging the operation. 

Dr, John* H. Jopso.v recalled the case previomsly reported by 
him before the Academy, of perforated pyloric ulcer, ufjerated 
upon two years ago last November, it being one of five cases upon 
which he had operated. This patient entered the h.ospital Just 
two years after the original operation for perforation, and hw 
did a gastro-enterostomy for a rccurrciice of symptoms of ulcer 
and pyloric stenosis. Since then patietit has remained '.veil. 


EVISCER.VnON THROUGH .STAB WOUND I.N ABDOMEN. 

Dr. Morris Bootii Miller reported th.c iiiAury of a nmt 
iged twenty-five ycar.s, who w.a.s .admiued to :!;e r<Jyci;;;jc iJs.' 
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pital on October 8, 1909, soon after having received a stab wound 
of the abdomen. In the right lower quadrant was a clean-cut 
wound six inches or more in length, which extended through the 
entire parietes. It commenced about two inches above the 
anterior superior iliac spine, and went downward and inward 
toward a point midway between the umbilicus and the pubes. 
From it protruded enough coils of small intestine to more than 
fill the crown of a Derby hat. This mass had not only been con- 
taminated by contact with the clothing, but it was also covered 
with intestinal contents exuding from coincidental perforations 
of the gut. 

He was immediately taken to the operating room and etherized, 
his clothing was removed, and the character and extent of the 
wound was examined. Absolutely no attempt was made to 
cleanse the abdomen, as to have done so would have involved the 
replacement of the infected viscera within the abdomen. Instead 
of the usual scrubbing, the adjacent skin, including the edges of 
the wound, was covered with several layers of wet towels. The 
bleeding was traced to the deep circumflex iliac, a vessel in this 
patient of tmusual size and capacity. It was controlled by liga- 
ture. There were three intestinal perforations, the largest of which 
was three-fourths of an inch long ; two were about an inch apart, 
and the other some distance away. These were turned in and 
closed with Lembert sutures of silk. In addition there was a 
two-inch slash in the mesentery close to the intestinal border, 
which was also closed with silk. The toilet was completed by a 
very thorough and copious flushing with warm normal salt solu- 
tion, care being taken to remove without insult to the peritoneum 
all unclean particles as far as possible. The mass of intestine 
was then returned to the abdomen, and the wound closed with 
tier sutures of catgut. Drainage was accomplished by the means 
of two split rubber tubes, one going through a median stab wound 
down to the rectovesical space, the other passing into the right 
flank, while close to these were placed two or three superficial 
wicks of gauze. 

The patient was put in bed in the semisitting position of 
Fowler, and continuous enteroclysis was instituted. He reacted 
well, but during the night was restless and vomited a considerable 
quantity of semidigested food. During the night two coils of 
intestine again escaped outside of the abdomen. He was again 
etherized, placed in the Trendelenburg position and the loops of 
gut returned. This time the abdomen was closed with through- 
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and-through sutures of silkworm gut, suturing the peritoneum 
with a separate catgut stitch. 

The subsequent history was uneventful. There was some 
infection in the superficial layers of the wound which delayed 
complete healing, but there was no general peritonitis and no 
localized peritoneal reaction of any moment. He was discharged 
cured on the thirtieth day. 

STAB WOUND OF CHEST. 

Dr. Miller related the history of a man, aged thirty-nine 
years, who was admitted to the Polyclinic Hospital on January 
20, 1911, suffering from a stab wound of the left chest. He was 
not appreciably shocked, but complained of intense pain in tlie 
thorax; temperature was 98°, pulse 42, respirations 18. He 
stated that immediately after being wounded he had some diffi- 
culty in breatliing, but this was not appreciable when first exam- 
ined. Within an hour after admission he expectorated a small 
quantity of bloody mucus, and soon after there commenced a 
hacking, spasmodic cough which persisted more or less until his 
death, fifteen days later. Between the seventh and eighth ribs 
and just in front of the posterior axillary line there was a trans- 
verse knife wound about half an inch long; in this neighborhood 
there was an area three or four inches in diameter, which was 
slightly emphysematous. As the wound entered the thorax after 
passing through an unusually thick cushion of muscles, it seemed 
hardly likely that penetration had been very deep. However, 
the patient told us that he had been stabbed with a dirk having a 
si.x-inch blade, and he thought it went in up to the hilt. 

Examination of the chest showed restricted movements on 
the left side, slight dulness on percussion over an area the size 
of the palm, many fine and coarse rales, but it was clear that no 
lung collapse or extensive intrathoracic hemorrhage had occurred. 
The breath sounds toward the base were unimpaired. The slow 
pulse was noted, and the question of heart injury was considered. 
The cardiac area of dulness was not increased, both the sounds 
were clear, and aside from somewhat labored action there was 
nothing abnormal discovered. Despite the history, which pointed 
to a deep wound, it was thought that only the superficial jiortions 
of the lung were involved. The chest was immobilized with 
adhesive plaster, and quieting doses of opium were administered. 

For twenty-four hours his condition seemed satisfactory and 
he made no complaint except of the hacking cough. On the 
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twenty-second the temperature suddenly shot up to 104.8. Even 
with this fever there was no marked or, indeed, proportionate 
increase in the pulse or respiratory rates, the pulse being about 
100 and respirations 24. Examination of the chest showed a 
widened area of dulness, five or six inches in diameter, over 
which distant bronchial breathing was heard. It was apparent 
that there was some pneumonic consolidation. Expectoration was 
profuse and rusty brown in color. Leucocytes numbered 16,300. 

In long remissions which gradually decreased, his temperature 
fell to about normal on the twenty-ninth. By this time the 
external wound had completely healed and all the emphysema 
had disappeared, but the area of pulmonary dulness remained the 
same in size, and physical signs were unchanged. Expectoration 
was still free, but its brownish, blood-tinged character had entirely 
cleared up. The patient looked well, slept well, and made no 
complaint of pain or discomfort. 

On February i he was transferred to the service of Dr. John 
B. Roberts, who has supplied the subsequent data. On that 
day his temperature rose in the afternoon to 103°, to fall to 
normal the next morning, and thereafter to run slightly sub- 
normal until the end. For the first time he commenced to show 
signs of respiratory distress and wanted to sit up in bed. With 
a quickened respiratory rate the pulse remained relatively slow 
and gradually grew weaker. It was soon realized that his con- 
dition was rapidly becoming critical, but the explanation was 
not so clear. 

The patient continued to grow worse and died early on the 
morning of February 4. 

At autopsy the pericardium was found to be greatly distended 
and incision into it was followed by the escape of fluid under great 
tension, this fluid being cloudy, yellowish brown in color, puru- 
lent, containing a large amount of fibrin, and probably measuring 
from one to two litres in amount. The pericardium and epi- 
cardium were covered with a thick deposit made up of fibrin and 
detritus. It was impossible to determine the presence of a wound 
extending into the pericardium from the lung. 

Examination of the left pleural cavity revealed a general 
adhesion of the parietal and visceral pleurae everywhere, so that 
it was necessary to remove the pleurae with the lung in exposing 
the latter. At the position of the external scar the course of the 
punctured wound could be followed through the chest wall, 
pleurae, and lung to a point possibly about 3 cm. from the 
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external surface of the latter. Corresponding to the position of 
the punctured wound the pleurae were separated from each other 
by an organized blood-clot, over an area of about 15 an. in 
diameter and about 1.5 cm. to 2 cm. in thickness. There was no 
sign of suppuration to be found in the pleural cavity or the lung. 

FRONTAL ENCEPHALOCELE. 

Du. Miller presented photographs (see Fig. i) of a five- 
days' old baby who was referred to him from Dr. Hamill’s clinic 
at the Polyclinic Flospital on March 15, 1911, suffering from 
frontal cephalocele. According to the nurse the mass had been 
the size of a small tomato at birth, and not unlike that vegetable 
in color and shape, but it quickly commenced to shrink and dry 
on its surface so that when seen it was a brownish, ulcerated, 
somewhat foetid mass 2 x inches in area with an elevation 
of about an inch. It was located over the glabella and spread 
broadly over the nose; while the eyes were partially covered by 
the mass they were not affected. The base was broad and 
appeared to be more on the left side, so that it was diagnosed 
as of the naso-orbital type in contradistinction to the nasofrontal 
or naso-ethmoidal forms of frontal cephalocele. There was no 
pulsation, no fluctuation, and no difference in size was noted 
when the child cried. 

According to Von Bergmann, whose classification is now gen- 
erally accepted, any congenital protrusion of intracerebral contents 
through a defect in the skull may be termed as cephalocele. The 
defects through which these protrusions take place are either 
frontal or occipital, except very rarely a defect between the 
sphenoid and ethmoid may give rise to one which appears in the 
pharynx. These defects are at or close to tlie median line, though 
the visible protrusion may be slightly to one side. 

Frontal ccphaloceles arc divided as follows : nasofrontal, those 
in the region of the glabella; naso-orbital, those at the inner angle 
of the orbit; naso-ethmoidal, those below the nasal bones. Occip- 
ital ccphaloceles are divided as follows; superior, where the 
defect is above the external occipital protuberance and where it 
may join the posterior fontanelle; inferior, where the defect is 
below the external occipital protuberance and where it may join 
the foramen magnum. 

Ccphaloceles occur in three forms, of whidi hydrcnci-phalcccle 
is the parent type, and encephalocele and ujeningocclc rcprc.svni 
retrograde changes from it. Hydrencephalocelc consists of aracr.- 
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noid, a layer of brain tissue, and a cavity containing cerebrospinal 
fluid derived from the lateral ventricle with which it communi- 
cates. It is really a hernia of the lateral ventricle. Covering it 
are fascia and skin, the latter sometimes natural and sometimes 
so altered as to be scarcely recognizable. The dura and peri- 
cardium do not extend beyond the margins of the bony defect. 
Encephalocele is a protrusion of brain substance covered by 
arachnoid. There is no fluid in this form, save, rarely, where 
there may be a superficial cyst of the arachnoid. It only occurs 
in the nasofrontal region. In meningocele all brain tissue is 
absent. Beneath the arachnoid is a layer of cells of the same 
type as those lining the ventricles, but the communication with 
the ventricles is almost or completely cut off. In other words, a 
cyst forms in the subarachnoid tissue, and thickened pia surrounds 
the cyst. In no form of cephalocele does the dura play any part. 

CONGENITAL SACROCOCCYGEAL TUMOR. 

Dr. Alfred C. Wood made some remarks upon the classifica- 
tion and pathology of congenital sacrococcygeal tumors as a 
preface to a report of a recent case, as follows : 

A female child, two months and ten days old, was seen by 
him at the Charity Hospital, Norristown, Pa., in consultation with 
Dr. Charles H. Mann, and the family physician, Dr. George F. 
Plartman of Port Kennedy. Dr. Hartman furnished the follow- 
ing data: The child’s father is twenty-three and the mother 
twenty years of age; both are healthy. The patient was the 
second child, the first being entirely normal. The labor began at 

2 P.M., July 12, 1910. The head and shoulders were delivered at 

3 A.M., July 13. Dr. Hartman was called at 10.15 a.m., and the 
delivery completed with great difficulty. A tumor was then 
observed attached to the sacrococcygeal region, measuring 
inches in circumference, and 18,%.- inches from the base anteriorly 
to the base posteriorly^ (Fig. 2) ; this subsequent to the birth 
gradually increased in size and the child became more emaciated. 

The tumor was globular in shape; the overlying skin was 
very thin, but otherwise normal in appearance. The surface was 
somewhat irregular in contour, the larger portion having the 
characteristics of a cyst on palpation, but here and there small 
areas were felt that were firmer, and apparently solid. The 
coccyx could be felt on the posterior surface. It was curved 
backward instead of forward in the normal manner, and a firm 





CONGENITAL SACROCOCCYGEAL TUMOR. 



narrow body like cartilage could be traced for some distance from 
its tip. The anal orifice presented on the anterior surface and 
was directed forward. The tumor evidently had its origin within 
the pelvis ; it had no connection with the spina! canal. 

As the tumor was enlarging and the child failing, it was 
decided to operate at once. Etlier was administered, transverse 
elliptical incisions made, and the cyst enucleated. The cyst wall 
was closely adherent to the rectum from the anus to the level of 
the promontory of the sacrum, and some time was consumed in 
effecting its separation, which was finally accomplished without 
wounding the bowel or opening the peritoneal cavity. 

When the incision was sutured, the anal orifice was drawn 
back into approximately its normal situation, and the general 
appearance ^vas nearly natural. The operation was not accom- 
panied by any severe hemorrhage, but the amount of oozing from 
the innumerable points of the large wound was probably greater 
than appreciated. The child appeared to be in satisfactory con- 
dition when it left the table, but death occurred a few hours 
afterward. Before the operation the child weighed 15 pounds 
and some ounces ; after operation it weighed less than 7 pounds. 

The tumor was composed of one large cyst, with thick walls : 
here and there areas of increased thickness were noted, some of 
which were small cysts, others %vere solid. Th fluid was prac- 
tically clear. Unfortunately, no minute study of the specimen 
was made. 

Dr. Joiix H. Jopson reported the case of a girl about fifteen 
years of age, who had grown up with thi.s condition, had attcnde<l 
school, had her clothing modified to make it as inconspicuous as 
possible, and had even ridden a bicycle. The reason her parents 
sought surgical advice was because one of the cysts had become 
infected. He aspirated one cyst and drew on considerable duid. 
The growth was almost as broad as the buttocks, and rested on 
the thiglis as far down as the knees. Excision was ijidicatal .-md 
was suggested, although the operative risks would linve Uen 


great. 

Di£. William J. Tayl tliC raid that in consultation ‘.vith f)r. 
kfarv’ Griscom he recently saw a chikl a little over two iromro 
of age with a tumor very simil.ar to that dc'Cribcd by D.'*. VA>;-b 
It me.asured 2!'^ indies in diameter, .ws the djild 'va'? 


in perfectly good condition, and the mother very 
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Griscom in the operation. The tumor was removed with little or 
no difihculty. On examining the tumor after its excision he 
found that there were portions of the coccyx and little cartila- 
ginous masses through it. It was partly cystic, partly fat and 
fibrous tissue, and partly, he believed, sarcomatous. He did not 
dissect it carefully as he wished to hand it over to the pathologist, 
who now has it for examination. 

Although directly next to the anus, the wound has healed 
by primary union. (Since the meeting Dr. Taylor has learned 
the growth was a teratoma.) 

PARAFFIN INJECTION AS A CURE FOR INGUINAL HERNIA. 

Dr. Alfred C. Wood presented a specimen which had been 
removed from the inguinal region of a man aged fifty-five years. 
The patient was seen in consultation with Dr. S. H. Scott and 
Dr. Jackson Taylor of Coatesville, Pa. 

The man stated that two years ago he had been induced to 
submit to an injection for the cure of a right inguinal hernia 
from which he had been suffering. Immediately after the injec- 
tion, he noticed a large swelling in the neighborhood of the 
external ring, which has since persisted. The hernia was par- 
tially controlled, as it did not descend beyond the upper part of 
the scrotum afterward. The mass was about the size of a hen’s 
egg, was freely movable, and could be pushed through the external 
ring into the canal with ease. The overlying skin was normal in 
appearance. One of the most annoying features according to the 
patient was the extreme mobility of the lump, which he said 
caused much more inconvenience than the hernia ever did. Dur- 
ing certain muscular efforts, such as coughing, etc., the mass 
would be drawn up into the canal and forcibly projected down- 
ward. This action was plainly shown during the stage of etheriza- 
tion when the patient was breathing deeply; the lump moved 
upward into the canal and down like a shuttle with each respira- 
tory cyde. The mass was excised. It was found to be in the 
loose connective-tissue layers of the cord and outside of the sac 
of the hernia. A capsule had formed by condensation of the 
connective-tissue layers about it. The sac of the hernia was 
removed, and the operation concluded according to the Bassini 
method for radical cure. Recovery was uneventful. 

The specimen measured 5.5 x 4 x 3.5 cm., and on section was 
found to consist entirely of paraffin. 
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VESICOVAGINAL FISTULA FROM PENETRATION OF 
FLOOR OF THE BLADDER BY HORN OF A BULL. 


FIattie M., a white girl, sixteen years of age, a patient of 
Dr. W. W. Wharton of Thomas, Ala,, was referred to me April 
22, 1910, with the following history: When about eight years of 
age she was gored by a bull, the horn entering the vagina and 
lacerating the sphincter ani and tearing the urethra open, tlie rent 
extending back into the bladder for several inches. She was liv- 
ing in the country at the time, and was attended by her family 
physician who attempted to suture up the wounds. She was 
confined to bed for about six months. Since tlie injury tlie urine 
has flowed out through the vagina, and her whole existence has 
been very miserable. She has some control of the bowels. Her 
general health is good. 

Menstruation began about two years ago and has been regular 
and normal. By constant care she has been comparatively free 
from excoriation from the urine. 

In the past few years several unsuccessful attempts have 
been made to close the bladder. 


On admission to the hospital the urethra was found completely 
severed below and the defect extends bade through the bladder 
and anterior vaginal wall for about two inches ; three fingers can 
readily be passed into the bladder; the cavity of the bladder is 
large and seems to be about normal in size; the tissues about 
the urethra are retracted but moderately vrcll developed. 

The urethra and bladder were dissected up from the vaginal 
wall for about a quarter of an inch on cither side well back beyond 
the inner end of the tear; the free edges of the bladder v.erc 
turned up into the cavity of the bladder and brought tot^et'r.er by 
a running mattress suture of No. r chronne catgut, beginning 
jwsteriorly and working forward; this suture cojnplctcly clo.c-'l 
the bladder and gave a go<?d apmro.xintation of th,e ends of ihc 
sphincter of the bladder: this v.-as reinforced by passing s!;cncd 


silkvronn irut sutures through from the vagimd ;-idc to the lla’h.h: 


only, turning tlje free edges of the v.iginal mucous ,n;c:nl'rant 
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the vagina; by this method of suture we had practically half 
an inch of freshened surface for union. 

A soft rubber catheter was kept in the bladder for , a week and 
was then removed and passed every three hours for a few days, 
when she began to void, having complete control between times. 

The silkworm gut sutures were removed on the fourteenth 
day. She was kept in bed for a few days, and was then allowed 
to get up and go home. 

She has had absolute control of the bladder since operation, 
and is in perfect condition a year after operation. 

Gaston Torrance, 
Birmingham, Ala. 
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SOME CONSIDERATIONS IN THE TREATMENT OF 
FRACTURES OF THE LONG BONES. * 

BY RICHARD H. HARTE, M.D., 

OF I'lIILADELPHU. 

Associate Professor of Surjfcry in the University of Pennsylvania ; Surgeon 
to the Pennsylvania Hospital. 


The question primarily is: Are we obtaining- the most 
desirable results in the treatment of fractures of the long 
bones, in view of the appliances at our command in tiie way 
of aseptic technic and the unlimited advantages of the Rdmgcn 
laboratory, wiiich to-day form an essential part of the arma- 
mentarium of our modern hospitals? 

I cannot help feeling that we, as surgeons and teachers, 
are not fully utilizing our talents nor all of the advantages 
at our command. Neither are we devoting as much time and 
care as we should to the thorough instruction of studenf.s and 
internes in our schools and liospiials in this very important 
branch of surgery. Many at first may In.* <ljspMX-ed to quc'*- 
tion this statement, but I hope to elicit your thuiiglufid con.- 
sideration of what, to my mind, seems nnot impyirtant. 


* A of Uic PrcV'gcr.tia! address before the .XTr-^rica:* 

Ju.'sc I'?. 


; V .••l ^ 
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There is lack of interest and a feeling that the subject of 
fractures is so old that it will almost take care of itself. To- 
day other fields of surgery — for example, the abdomen, blood- 
vessels, and thorax — offer such a large and attractive variety 
of opportunities for original research and investigation, and 
the results are so brilliantly and quickly achieved, that it does 
not seem strange that the slow physiological processes per- 
taining to the repair of a broken bone should be relegated to 
the care of those whose time is less occupied, and who are 
willing to accept this responsibility of what they have been 
taught to consider a very humble and almost unimportant 
branch of surgery. 

Teachers and surgeons generally appear to be apathetic, 
and are disposed to leave tliese cases to the care of assistants or 
house officers, and it is only after a case has progressed badly 
that sufficient interest is aroused to demand action on the part 
of the surgeon. 

Not only is less time given to teaching this important and 
interesting subject, but the study of the clinical aspects of the 
case, which was thought so essential formerly for a correct 
diagnosis, has given way to the more easy laboratory findings. 
The student of fractures to-day feels that an X-ray report 
will reveal to him in a moment, and with less trouble, what a 
careful clinical study, requiring a mJuch greater expenditure 
of time, would show. 

Permitting this impression to grow in the minds of stu- 
dents has had its influence indirectly upon the treatment of 
fractures in general, and it is only too apparent that the 
rising generation is lacking in much of the skill and resource- 
fulness which characterized the older surgeons in the diagnosis 
and treatment of these injuries. 

The older Fellows well remember how much time, care, 
and attention were formerly devoted by lecturers to the con- 
sideration of fractures; they formed, in fact, one of the most 
important topics in a course on surgery, which always em- 
braced a very complete classification of and exhaustive instruc- 
tion in the mechanism of fractures, the displacing element 
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played by the muscles, and what should be done to 
rarrect these displacements; and practical instruction lookiig 
to acquiring a thorough knowledge of the art of bandaguig and 
how to apply accurately all forms of fracture dressings, l.r»t 
in the bandaging of mannikins, and later on of huiiiaii su^ 
jects, so that the student was able to properly app y - ■ 
if roller bandages. He would have them applied to his oin 
person and so form an accurate conception ot the ° 

pressure that is necessary to retain a splint to the ’ 

ir to control the spasms of an irritated or nu^ 

Thus equipped and informed, the young 
how youthful his appearance, was able to convince p. 
that he was at least master of this branch of • 

Contrast this with what we see m so 
officers to-day, many of whom have been 
most vigorous competitive examination, ^ iiKniii- 

have displayed enviable knowledge of bacteriology 1 
tology, and may have been able to cite quite glibly ah o. n 

intricacies of the VVassermann " Aj,, or pre- 

the slightest idea of how a splint should 
pared for a fracture of the foreann, „ 

it should be applied; and (what '=."’1’"''" ' j of ,|k 

instructed, will invariably relegate this impon 
routine treatment of fractures to the \\a^ > 

but little more advanced than the , surgeon 

It would appear to the careful observer , 

of to-day depends too much upon halioratory 
that a careful clinical study of Uie aspects ol a case . 

frequently neglected. .... . i.„rt.--'cduc of 

For the X-rays, it must be said 

fractures appears to have been hmitccl ;„rrvc11ou5 

development, and, as Uie natural result o ^ 

invention, to have enormously advanced and the 

to have been transformed so that we na\c .a nc*^. r, 

frtowing up who cannot consider iracturcs ‘ 

of a skiagraph, nor tolerate anything w i-t-* | 

nature of the older ntethods of diagnorn- 
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Good X-ray work has been done in the last decade, 
adding much to the data on the subject of fractures, demon- 
strating that fractures occur in types — and very definite types 
at that. It has proved that many types which were supposed to 
be rare are common, as comminuted fractures of the lower end 
of the radius, fracture and luxation of the carpus, and fracture 
of the greater tuberosity of the humerus. It has disproved the 
prevalence of such injuries as coracoid fracture of the scapula 
and fractures of the acromion process. 

It has placed and classified fractures about the elbow-joint, 
especially in children, and has demonstrated many of the in- 
juries to be of an epiphyseal nature and not of the type of 
T-fracture so often seen in adults. 

Thus, in teaching us what to look for, it also has, or should 
have, taught us how to look. 

I do not wish for a moment to deciy the use of the X-ray, 
but to consider the time and place for its employment. Much 
has been said about the importance of having every case 
skiagraphed for the purpose of making a diagnosis, and about 
Its being criminal to omit the picture. To my mind, it is 
often unnecessary and intpracticable, and may often inflict 
considerable hardship on the patient of limited means. It does 
httle more than satisfy a certain curiosity without really adding 
data for the future management of the case. Of course, in 
o scure and special conditions, a preliminary skiagraph may 
be profitably employed, and should be. The X-ray in all its 
phases wdl prove an invaluable aid to study, a condemning 

judge to the careless surgeon, and a constant and inspiring 
stimulus to improved technic. 

The time for the X-ray picture is after a thorough clinical 
study and accurate reduction have been made under an anes- 
thetic (if necessary), and appropriate dressings placed on the 
injured part. The skiagraph can then be taken, not primarily 
for tlie purpose of diagnosis, but for the assurance of ,an ac- 
curate and proper coaptation of the fragments. 
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In other words, tlie time toiemploy tlie X-rays is prefcrahly 
after and not before reduction, thus acting as a clicck to 
diagnosis, correction of position, and prognosis. 

I wish to emphasize the importance of having fractures 
skiagraphed in planes crossing each other at right angles, or 
else of having a stereopticon plate prepared, which is of great 
advantage. Otherwise many fractures will escape detection 
and leave tlie surgeon only clinical data for the future manage- 
ment of the case, which will be very embarrassing to the man 
who places absolute confidence in the result of his X-ray 
findings. 

I feel that a general review of the subject cannot be 
dismissed without some reference being made to the so-called 
open treatment of simple fractures, as advocated by some of 
the more radical members of the profession, and so strongly 
advised by Mr. Lane, of London, and Dr. Huntington, of 
San Francisco. 

In tin's respect, medical men to-day seem distinctly divided 
into three groups: 

1. Those who never or rarely ever operate at all, who nniy 
be called the ultraconservatives. 

2. Those who operate on nearly every case, who might be 
designated as extremists in this branch of surgery. 

3. The conservatives, who operate on properly selected 
cases, after it is definitely proved that other methods of treat- 
ment arc not expedient and that proper reduction cannot Ik: 
accomplished nor the ends of the fragments held in position 
without some operative procedure. 

From the first group, we get the greatest number of dis- 
tinctly bad results and the largest number of suits for nnU- 


f I ^ 

we Viould 


practice. 

From the second group, if unifonnly followed, 
undoubtediv have the greatest mortalitv. 

From the third or more conservative group. v.e have, i 
think, the best results consistent with a low men tality. 

Hie oj>eraiive or open treatment of simple fractures s -, in 
itselt. 3 very large subject in winch many things hav*, 
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considered beyond the mere approximation of the ends of 
the bones and their permanent retention by some mechanical 
device, as catgut, tendon, wire, nails, plates, etc., and should 
only be considered for a class of patients that give promise 
of being good operative risks. 

And, before going further, I want to pay tribute to the 
very excellent pioneer work done in this city (Denver) by our 
late colleague. Dr. Parkhill, who devised some ingenious 
clamps and screws for retaining in position the fragments in 
fractures of the long bones. His method has been slightly 
modified by some, but the far-seeing underlying principle still 
remains the same, and offers a very satisfactory and safe 
method for dealing with certain types of fractures demanding 
operative interference. 

It stands almost without reasoning that, in order to obtain 
a good functional result after fracture, the ends of the bone 
should be brought in direct relation with each other, and most 
of the cases in which we fail to obtain union are those in 
which the fragments are widely apart and not infrequently 
separated by a fragment or spicule of bone, a tendon, a muscle, 
or piece of fascia. No satisfactory attempt at repair will take 
place until all barriers are removed by operation, the frag- 
ments retained in position by some mechanical device, and 
the limb kept at rest by means of suitable splints and bandages. 
Everything should be done to make the patient’s physical con- 
dition the best, and, last but not least, the hygiene of the skin 
of the injured member should be kept in the highest state of 
efficiency by frequent ablutions of soap and water, alcohol, 
and light massage. 

The time for operating, if found necessary, is either as 
soon after the injury as possible, and before the parts are in- 
filtrated with serum and before muscular contraction has 
taken place, or after the inflammatory condition has subsided 
(which is usually during the second week). To wait longer 
involves much muscular contractions and adhesions, which add 
much to the technical difficulties of the operation. Moreover, 
distinct changes are occurring in the ends of the fragments'. 
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which often tend to delay union by blodiing up tiic bone 
channels with lime salts — a condition frequently seen, thougii 
oftener in cases of old ununited fractures. 

I do not endorse tlie methods of my more radical fricntls 
who can hardly look at a fracture except in the light of an 
operation, and who use some form of metallic plate which i:, 
retained in position by drilling the bone and inserting screws, 
nails, wire, or some extraneous substance, for the following 
reasons : 


If this entailed no risk or bad effects, this mctiiod would 
certainly offer all that could be desired, so far as the ap- 
proximation and retention of the fragments are concerned. 
But by pursuing this method, as routine treatment, the patient 
has his simple fracture converted into a compound one (in 
itself always an element of risk). The ends of the fragments 
have to be dealt with rather vigorously by introducing screw;^ 
for the plates, which have to be removed by a second operation, 
and the presence of these foreign bodies interferes witii tiie 
bone's nutrition and frequently causes considerable necrosi.s and 
caries, which are disclosed at the time of their removal. 

Before dismissing this branch of tiie subject, 1 wish lu 
emphasize tlie importance of early operative interference in 
cases where the ends of the bones cannot be properly adjusted, 
or where there is danger of non-union, or where bad functional 
result follows the ordinar)' procedure. Where any of these 
conditions e.xists, the .sooner tlie case comes to oiKratiun. the 
better for the patient. 

It must be remembered that these operatiotis are often 
most difficult, requiring a special type of instrument's am! a 
thorougli surgical technic (which is not in the jirovincc ot 
every man who considers himself a surgeon), ami that the 



atcly increased. 

In conclusion, 1 want to try and bring to tiie nmalj oi ttc 
Fellows of this Association the inqxjrtance ot nm-rc 
instruction in the routine treatment of fnscturcs sti general b. 
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men of large surgical experience, instead of relegating it to 
mere novices, because students are very astute and quickly 
grasp the relative importance of any subject by the class 
and character of men to whom its instruction is intrusted. 

If this suggestion is faithfully carried out, a much smaller 
percentage of cases will be offering themselves for operation 
and less of our surgery will be reviewed in the courts for 
either real or imaginary lack of surgical skill. 



THE TREATMENT OF FAR-ADVANCED MALIGNANT 

DISEASE. - 

by JOHN H. GIBBON, M.D.. 

OF PUILAUELPaiA. 

0>1E of the most perplexing and pathetic questions wliich 
confronts the surgeon is what to do for pat.ems sulTern^ 
from far-advanced malignant disease. We realize that tli 
results obtained by early and radical operation are h-attt.vn'h. 
and that it is only by such treatment that cures ea 1 
promised. It is obvious then that what " 

have the patients come to us early and not ..s . - 

sort Why do they not come early and why do t lee .-o oi ei 

first consult the cancer quack? (I refer , 

particularly to the more ignorant class ot 

such behavior is by no means rare among p. e s 

sider themselves intelligent.) In order to 

tion I have asked many patients to explain the . 

obvious dodging of the surgeon, and I have < ; 

there is a wide-spread belief among the lail) Hat s . 

of no avail in the face of cancer and that it sho U oii^^ lx 

employed when other means of treatiiieiit 

ably in no surgeon's office, and cer.aiiily , 

peiisary. is the following stateineiil rare ^ ^ 

do not want it opemted »l>on. hm • ; ‘ 

am willing to liave Jt removed. On 

his attituj; the patient tells us tl.at he lumws ot 

often one or two in his own umicr.iand 

place promptly after operatton. IR ^ c -oclo- 

the oixration was probably a late oi’t.-i, 

sions only from the result accomph.wtt 
Unfortunately the patient somcttmcs gct.^ 


• Read by title teJ'ore the AnfcriCAn 
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medical attendant, who lacks courage enough to say as soon 
as the growth is discovered that a surgeon should be con- 
sulted and wastes valuable time in applying ointments and 
giving placebos. 

Many general practitioners share the belief I have accred- 
ited to the laity that surgery is of no avail in the treatment of 
malignant growths, and this belief has its origin in the con- 
templation of early recurrences after late and incomplete 
operations. These practitioners are often forced by their own 
consciences or by the importunities of the patient to bring him 
for operation when the disease has advanced beyond relief. 
There can be no doubt whatever that this want of faith in sur- 
gery is prevalent in the laity and to a small extent in the pro- 
fession, nor is there any doubt in my mind that it has its 
origin in the knowledge of the results obtained by operation 
in far-advanced cases. It seems to me, therefore, that as 
surgeons it is our duty to correct this false impression and 
substitute for it the truth, which is that cancer is curable if 
accessible and if operated upon early and thoroughly. 

Many will say that we are certainly preaching this, and I 
admit it, but our practice very often counteracts the effect of 
our preaching. A poor patient presents herself, or is brought 
by her physician, with a far-advanced cancer of the breast 
with extensive glandular involvement, a condition which we 
recognize as being beyond operative relief, but out of sympathy 
for the sufferer, or with the vague hope that operation may 
relieve suffering or perhaps prolong life, or because the 
physician has told the patient she must be operated upon and 
persuaded her to consent, we operate, doing a most extensive 
removal of the original growth but finding too often that the 
glandular involvement is beyond removal, or worse, that 
metastasis to some other inaccessible part has already occurred. 
What is the result in such a case? The patient recovers from 
the operation, goes home, thinks she is cured, and she and 
her friends spread the news that she has been operated upon. 
In a few months the disease has killed her and all her friends 
and acquaintances make the natural deduction that surgery 
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cannot cure cancer. When one o£ these develops a similar 
condition operation is postponed until the same hopeless stage 
is reached and then operation is sought as a last resort. This, 
I take it, is the wrong way to teach the laity what surgery can 
do and tlnvarts our object — namely, tiiat of getting the c.ascs 
early. 

Let us, for example, take this same type of case again and 
say honestly to the patient or her family and to her physician 
that the disease has progressed too far for operation. Wiiat 
will be the effect on the physician and on his patient of such an 
attitude? On the physician, if he is conscientious and lioncst, 
it will be that of stimulating him to bring his cases of tmr.or 
to us at an earlier date. The patient and her friends spread 
the news that she applied too late for operation, aiul .she 
succumbs to the disease possibly a little earlier than if she had 
been operated upon. But the effect upon her circle of acquain- 
tances is that when one of them develops a similar growth she 
will hasten to the surgeon lest she, too, may he told that the 
disease is beyond any hope of surgical relief. The public nns^i 
be taught and this is one way we can do it. 

It will be said that by this plan we arc arbitrarily .sacriiking 
the individual for the benefit of the race, because \ve cannot s,r.' 
how far the disease has advanced until we operate, and that 
occasionally cures are accomplished when least expected. I 
believe that with careful physical examination and thorougii 
study of statistics we can pick out the cases whicii are apt 
to give us the pleasant surprises. We ail rcali/.c that tlicrc 
are certain types of malignant tumor which grow .slowly and 
metastasize late, and in such, even if far-advanced, cure or a 
long period of freedom from disease may be acccanpUMiCif. 
But these are not the cases I would reject. On the oih.cr liana!, 
wc have types of carcinoma, like that of th.e uterus and tiu- 
rectum, especially in young people where only c.ariy operatn u 
can be of avail. .An examination of the liver ihroxiith. -in a?>* 
dominal incision lias more than once saved me the ch-igrin »>: 
resecting a rectum for cancer wlicn th.e liver was already ex- 
icnsivcly involved in the disease. Wc kr.ov,’ that a m w 
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ing cancer of the breast in a woman past fifty years of age, 
even if the skin is extensively involved, gives often a fair oper- 
ative result, and we know, equally well, that it is useless to 
operate on a far-advanced rapidly-growing breast cancer in 
a young woman. 

My feeling in regard to this matter is that for extent and 
thoroughness operations for cancer have reached their limit, 
and our improvement in the treatment of this disease must 
come through impressing the public and the profession with 
the idea that malignant disease must be attacked early and 
radically if it is to be treated successfully, and that one of the 
ways of doing this is to avoid operation, except those of 
absolute necessity, in cases which our experience and judgment 
tell us are so far advanced that there is only a small hope 
of temporary relief. By declining operation in the hopeless 
cases we stimulate those physicians who refer their patients 
to us to greater effort at early diagnosis, and we impress the 
laity with the fact that it is an early operation which cures 
cancer. To operate upon a far-advanced cancer of the rectum, 
with probable hepatic metastasis, means an early death ac- 
credited to futile surgery, while to turn such a case down with 
the statement that it is too late throws the onus where it may 
rightly belong, on the patient himself or on the physician who 
may have been giving him his “ favorite pile ointment ” with- 
out having once examined the interior of the rectum. In how 
many cases of cancer of the rectum do we find that a recent 
operation for hemorrhoids has been done? Improvement in 
the treatment of these cases must come, it seems to me, by 
early and complete operation and not by carrying, our already 
extensive operative procedures still farther. The following is an 
illustration of the point I would make and I am sure it can be 
duplicated in the experience of most surgeons. Last winter 
I was foolish enough, out of sympathy for the patient and 
because of the importunities of the husband, to operate on a 
rapidly-growing adenocarcinoma of the breast, which for six 
weeks had been daily “ rubbed ” by an osteopath, who told 
the patient that although the treatment might not cure her 
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it would put the parts in better condition tor operation later. 
When I first saw her it loo.ked as if the breast were tiie scat of 
an enormous abscess and the a.xillary and cervical glands were 
extensively involved. The suffering and distress were so great 
that I yielded to the hope that an extensive oi>eration iollov.e\i 
by X-ray treatments might, at least, bring relief. Rccm- 
rence took place in three or four months and the patient 
died in six or eight months. How many of the acquaituanccs 
of this poor woman do you think believe that she died because 
“surgery cannot cure cancer,” how many do you supi.so.se 
know of the previous treatment, and would not itiy reiis.sing 
to operate, because of the previous maltreatment, proi)ahly 
have had a restraining effect in the future on the person admiit- 
istering it? 

In checking fire dynamiting and counter-firing may be of 
avail sometimes, but the surest way is to put out the fire 
in the beginning and the same applies to the treatment of 
cancer. 



EXTIRPATION OF TUMORS OF VOMER THROUGH 
THE ROOF OF THE MOUTH.^= 

BY CHARLES H. MAYO, M.D., 

OF ROCHESTER, MINN. 

Tumors of the nasal and nasopharyngeal regions are of 
common occurrence, but fortunately most of them are benign 
in character. Adenoids belong to this non-malignant group 
and occur frequently in children. Later in life the fibromata 
and the much more numerous polypi are seen. 

Many types of operations have been recorded for the re- 
moval of malignant diseases in the nose (sarcoma and car- 
cinoma), nearly all of these operations being purely nasal pro- 
cedures through the normal openings, and, peculiarly enough, 
the success of such procedures, often admittedly incomplete 
in the reported cases, is quite as favorable as regards freedom 
from recurrence as are the operations for simple tumors per- 
formed in the same manner. 

Infection following those operations appears to be a factor 
in delaying recurrence, especially in malignant disease, al- 
though many of the cases were reported soon after the opera- 
tion was completed. Undoubtedly intranasal operations skil- 
fully performed may destroy or remove large tumors which 
spring from the pharynx, lateral wall, and septum. 

There are tumors, endothelial and sarcomatous in structure, 
which develop in and destroy existing tissue, such as the vomer. 
No benefit will be derived in these cases from the use of the 
snare or forceps, which are the instruments commonly em- 
ployed for the removal of intranasal growths. 

The early symptoms manifested by tumors of the vomer 
are nasal obstruction and the consequent changes in the voice. 
The offensive discharges accompanying malignant disease of 
the nose are of late occurrence, and when the vomer is in- 
volved the discharge does not appear until the structure is 
destroyed or replaced by ulceration of the diseased growth. 
Local pain or deafness has not been a marked feature of these 
cases. 

*Read before the American Surgical Association Tnn.- 
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Abnormal thickness of the septum is noted, and wh.en ihih 
extends anteriorly may be mistaken for sepial abjcess. Tiic 
pain, elastic toudi, and more acute condition of abscess, how- 
ever, differ from the slower invasion of malignant dise^ise. 
The posterior enlargement of the septum can be felt with llie 
examining finger and seen with the reflection in a mirror. Or.c 
of the reported cases developed a rigid thickening in the tool 
of the mouth beneath the vomer. 

In examining tumors of the vomer, the pathologist should 
insist that tlie tissue removed for microscopic c.xaminaiion 
be deep enough to secure real tumor tissue which will show the 
characteristics of the growth, otherwise the specimen may 
show but normal, or at most inflammator>’, mocosa. 

Aletastasis, as a rule, is a late symptom, and when it is 
present few patients can be improved in health or have their 
lives prolonged by radical surgery. In such cases the use 
of Coley’s ^ toxins and, in addition, the ligation wiili excis- 
ion of the external carotid arteries for starvation of the 
growth, as advocated by Dawbarn,- may prove of some benefit 
with or without local treatment. 


With regard to the benefit to be derived from Coley’s 
toxins: We believe that they are indicated in such ca.ses of 
nasal malignancy, after the diseased growth has been removed 
by operation, and not, as has been done so often, reserve the 
procedure for inoperable cases only, or wait for a recurrence 
of the growth. In a few instances e-xcellent results h.:i\c 
been reported by injections into the tumor; for exampic, 
formalin, arsenic, alcohol, adrenalin, etc. 

The methods of approach in rentoving nasal tum.urs uth.er 
than by the anterior or posterior normal openings are as sol- 
lows: Displacing the external nose and cartilage upv.;ir<! 
by an incision within the lip similar to the route advucaSed 
by Halsted ^ and Kanavel * in the approacli so th.e hyjAophysia. 
In order to secure additional room the upper jaws may he 


divided and separated, to be reuniteti b;,' wire 




advocated by Gussesibauer ^ 
growths. Many operations 


for rensoval of 
through e.xlcrna! mcx^ic 


been advocated ; latera.1 incision, turning tisc nose over 
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exposure. By exterrdmg that of 

internal canthus the operation .s co we^ed mt 

“iroperating through the mouth, NeIaton» makes an m- 

cision in the midline along the hard and so P^ f ijivided 
section of the hone. The so.ft palate is completely ‘ 1 "'““ 

In two cases of malignant disease of the ‘ 

a pear-shaped enlargement of the septum which complete y 
closed the posterior nares, we were able to remove re » 
through the roof of the mouth by the removal of a section o 
t bfne one inch long and three-fourths of an inch wide 
In neither of these cases was it necessary to sever the sott 
palate as advised by Nelaton— a procedure which complicates 
the technic of the operation and the after care of the patient. 

In preparation for the operation, it is advisable to give the 
patient 30 to 50 grains of urotropin 24 to 48 hours pre- 
ceding the operation, as it undoubtedly aids in preventing 
meningeal infection. In the two cases which were operated 
in our clinic at St. Mary’s Hospital, the patients were given 
ether to profound anaesthesia following the preliminary hypo- 
dermic of 1/150 grain of scopolamine and K grain of mor- 
phine, given two hours before operation to secure the full 
effect of the scopolamine. 

The resection of the central posterior half of the hard palate 
is made by midline incision with preservation of the mucoperi- 
osteum and soft tissues. The position of the patient being the 
reverse Trendelenburg, at this stage of the operation, the head 
of the table is lowered with the head back in the Rose posi- 
tion, which prevents the blood from aspirating into the tradiea. 
The' septum is rapidly removed with bone cutting scissors and 
curette,' and the space packed with gauze. The. hemorrhage is 
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quite free during the operation, retiuiring constant ^ixinging or 
a sucking apparatus for its removal. The primary gau/.e pack- 
may be reirtoved within a few minutes and the area of superior 
attachment of the vomer cauterized with a Paquelin. 'Hse 
nasal space is then packed with benzoated , gauze, which is 
removed on the third day. According to the extent of tlse 
disease, some cases may be treated best by immediate suture of 
the mucoperiosteum, as in a cleft palate operation, while in 
others it may seem best to maintain the opening, for a time at 
least, for observation and treatment. Both of these mcth<j(ls 
were followed in the cases reported herewith. 

Case A41472. — Mrs. H. A. C., aged fifty-six years. Examina- 
tion July, 1902. Nasal obstruction, and change in voice, due to 
the condition. Diagnosis: tumor in vomer area. Operation, Jati. 
29, 1903: Resection of bony palate in roof of mouth. Preserva- 
tion of soft palate. Removal of vomer. Cautery to area uf 
superior attachment. The opening left for observation was cov- 
ered by plate with teeth which the patient wore. Patliologic re- 
port: sarcoma. 

Patient remained well seven years, then died of carcinoma of 
the intestines following an illness of several monih.s. 

Case A49321. — E. McD., male, aged sixteen years. Examina- 
tion Feb. 15, 1911. For five months has had discliargc from 
the nose with obstruction. Tumor occupying vomer area. Diag- 
nosis: sarcoma of septum. Operation, Feb. 25, 19^ ^ 
tumor dirough roof of the mouth. Bony resection with prcicrv.i- 
tion of soft palate. Pathologic report: fibrosarcoma. 
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PYLOROPTOSIS; GASTRIC ATONY AS THE ORIG- 
INAL CAUSE OF NEURASTHENIA, 

AND ITS CURE * 

BY ARCHIBALD MACLAREN, M.D., 

AND 

LOUIS E. DAUGHERTY, M.D., 

OF ST. PAUL, MINN. 

Less than one year ago we decided to make a series of 
X-ray investigations of the stomach, to determine its size, 
position, and motility. As the digestive act is always per- 
formed while the patient is in the upright position, we decided 
to take pictures while the patient was standing. In these 
pictures a preparation of bismuth oxychloride has been used, 
because it has been demonstrated that the gastric secretions 
have no chemical action on this form of bismuth, and the 
influence of the normal acidity on the pyloric contraction is 
therefore present, and, most important, there is no danger of 
poisoning when using this drug. We were surprised to find 
that all of our pictures showed the stomach hanging vertically 
down in the abdomen, hung from the cesophageal opening, 
slightly curved to the right at the bottom like a big letter J. 
(Fig. i). The anatomical description of the stomach as 
usually given is correct when the patient is lying down, but 
gives no idea of the great range of motility of the organ. 
The anatomists have been working at a great disadvantage, 
because they have been studying the stomach in post-mortem 
specimens. It must be remembered that a living stomach is 
different from the dead flaccid sac seen in the post-mortem 
room. Surgeons, too, have been at a disadvantage, because 
they have studied this organ when the patient was supine, 
lying on the operating table. We can also readily see that the 
administration of an anaesthetic with its consequent nausea 
would probably change not only the position of this organ but 
also its shape. The pyloric end is described as usually cross- 
ing the spinal column at the first lumbar vertebra, and this is 
*Read before the American Surgical Association, June 21, 1911. 
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we can readily see that a barrel of 

in the abdomen, much like an inflated bladder 

water. , the stomach is sup- 

Hallings showed some S * the abdomen 

ported by tbe intestines and that they nav 

about the same ^“^fth'Jstoma^^^ it is noticeable 

In the pictures ^ circular fibres about half 

that there is a constriction o . . hour-glass 

way between the pylorus an ^ increase in the 

effect, and while we cannot e possible that this 

circular muscular fibres at ^ ^ ^^sphincter, which 

„ay in some way be to Several 

divides the stomach m j described these normal 

observers have, we believe incorrectly, describ 

stomachs as hour-glass deformi 'y' many stomachs 

Early in our investigations we J3 had per- 

were very markedly prolapse^ .^^ithout symptoms was an 

. feet digestions. Gastroptosis healthy 

explanation offered, but w en ^ g^^machs hanging well 
women and many healt y men . in the upright 

into the pelvis, we came to tbe -on" When we 

position the pylorus was usua ^ ^ patient, we at once 

came to take pictures of the positi^ but flaccid, 

found that the stomach was ^n g^Q,^ing marked lack of 
baggy, and flattened at the py discovered that the 

tone of the stomach wall , an operated upon 

most of these people without j^^d their 

for removal of the appendix, but t ^pp,„dices had 

right-sided pain and ^ of tenderness did not 
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correspond with the position of the g ,ight abdo- 

loss to explain tbeir attacks col. Jy pa_^^ other 

men. Later several of these p f 
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medical men with the diagnosis of chronic appendicitis, desir- 
ing operation. Several already observed were our own cases 
where removal of the appendix had failed to effect a cure. 
They were usually of the neurasthenic type so well described 
by Reynolds before this society one year ago. Many of them 
had discovered for themselves that their discomfort, which 
came about one hour after eating, could be relieved by lying 
down, which we believe is a valuable point in making a differ- 
ential diagnosis. 

When we found that young children had these same atonic 
stomachs without other prolapsed viscera, we commenced to 
understand the course of events at least in a certain class of 
early neurasthenias. 

The digestive function of the stomach is, we believe, chiefly 
mechanical rather than chemical; a storehouse for food and 
an organ for churning and grinding of the food, so that it 
may be ready for the really important intestinal chemical 
digestive processes. Now as we look at a dilated prolapsed 
stomach, and realize that when the patient is in an upright 
position the stomach, after it has prepared the food, must 
lift it over the duodenal hill at least some five inches in 
height before any real digestion can take place, we realize 
that its muscular power must be up to normal, or the patient 
will commence to be uncomfortable and will as a result starve 
himself and so will soon lose weight. 

This, in truth, is just what happens whenever the child 
or grown person loses flesh or strength from any cause and 
becomes weak and debilitated. Under these circumstances 
the stomach wall relaxes, the pyloric end sags, and the food 
cannot be lifted into the duodenum. Fermentation com- 
mences and the digestion becomes painful. Distinct attacks 
of pain are frequent; the greatest distress, as we have said, 
is usually referred to the right abdomen, at first one or two 
hours after eating, later the discomfort becomes constant 
spreading all over the abdomen, sometimes with nausea, occa- 
sionally with vomiting. This distress almqst never comes at 
night, and is often relieved by eating, more frequently by 
lying down, especially if the patient lies on the right side. 
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himself, or more into'’ the condition which 

fies the condition, rapidly g 

we speak of as true these people can be 

conditions are congenital. congenital. 

SO easily cured proves to institution or a favorable 

They '"^f!jh''thrsrcoinplex nervous symptoms, 

soil for the growth of a ^.^hink we have seen the 

Whether congenital neurasthenia in this stom- 

earliest signs or the fir & ^ much more 
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at least we have been able to L to postural 
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errors, whereas we relax due to 

riage are late symptoms of the gene 
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patients. They have known that the rest cure, with a special 
nurse and several weeks’ stay in the hospital, would cure these 
patients, but it seems to us that they have not quite understood 
why they got such good results. Later when these patients 
had recovered, many of them relapsed because they were not 
properly instructed as to their future behavior. 

But what is to be done for the working woman, for the 
shop-girl, who cannot afford all of these luxuries ? Must she 
be abandoned to her fate? We believe that we have very 
materially helped a considerable number of these people with- 
out a formal rest cure and without medicine, and usually 
without an operation. If an operation has to be performed 
for some absolute physical or mechanical condition which 
interferes with the nutrition of the patient, she should be 
kept a much longer time in bed, and during her convalescence 
should be started on the line of forced fat feeding. After 
an operation it is always a mistake to let these people go home 
too early. 

In regard to operations upon the stomach itself, if we 
are correct in our interpretations of these stomach plates and 
if the symptoms in these cases are due to loss of normal 
muscular power, as we believe them to be, then it would seem 
as though gastro-enterostomy, gastroplication, and gastro- 
suspension would accomplish little if any good, because opera- 
tions upon the stomach itself will not increase the muscular 
strength of this organ, and the few days of operative starving 
will take away a little more flesh and strength and make the 
general condition worse. 

We have tried gastroplication of the stomach by putting 
two or three rows of silk suture across its long axis, raising 
temporarily the site of the pylorus. A second picture taken 
a few weeks later showed the stomach to be of much the 
same size and practically in the same position as before the 
operation. These patients were a little better, but we believed 
that the improvement was due to the rest cure and the forced 
feeding, rather than a result of the operation. We have 
seen several of these stomachs where gastro-enterostomies 
have been done with no benefit. Some of them were our 
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before. She was soon after married, and in February, 1904, 
her first baby was born. This relieved her of her dysmenorrhosa, 
but she continued to have such marked gastric trouble, with gas 
and vomiting attacks, that four years ago she had a gastro- 
enterostomy. This so increased her discomfort, that two years 
ago Dr. M. unfastened the gastro-enterostomy and sus- 
pended the stomach with two linen sutures, fastening the 
gastrocolic omentum to the suspensory ligament of the liver. 
When she came to us four months ago she was a nervous wreck, 
unable to do her work, almost insane from neurasthenia. The 
X-ray showed the typical prolapsed atonic stomach, which could 
not empty itself. Forced fat feeding and rest after meals 
changed this picture, so that in four weeks she gained eight 
pounds and said, “ I am well, I have not felt like this for years." 
Her stomach was practically in the same location that it was 
before her cure. 

Case II. — Mrs, G., aged forty-six, mother of three children; 
youngest child seventeen years of age. She was a tall, angular, 
thin, ansemic neurasthenic. She was 5 ft. 9 in. in height, weighed 
1 18 lbs. For many years she had suffered from frequent attacks 
of vomiting of large quantities of fluid, mixed with blood on two 
occasions. Her stomach was very low and markedly atonic, as 
shown in Fig. 3. After two months very indifferent postural 
treatment by herself, she gained 16 lbs. and regained her tone, 
,as shown in Fig.4. 

In conclusion we believe: 

First, position of the stomach is not important, that the 
pylorus is practically a pelvic organ. 

Second, the principal function of the stomach is 
mechanical. 

Third, the beginning or first symptom of the so-called 
neurasthenia is due to gastric atony. 

Fourth, postural drainage and fat feeding, temporarily at 
least, cures these patients. 

Fifth, from our present experience, we believe that opera- 
tions on the atonic stomach to change its position and help its 
drainage have still to be proven advisable, because no opera- 
tion will take away the muscular atony but will rather o- 
gravate it. ^ 



ULCER OF THE STOMACH AND 

SPECIAL REFERENCE TO THE END RESULTS. 

BY WILLIAM J. MAYO, 

OF ROCHESTER, MINN. 

ON January 17, iQn, we (C. H. and W^J. ^ ex- 
piated a series of 1000 operations upon 
duodenum for indurated ulcer. The to a m 
operated for ulcer was considerably more than 
only ones considered in this study were *ose m wh>ch an 
actLl demonstrable ulcer existed, that .s, one that could be 
seen and felt in the stomach or duodenal wall. o^he “ 
called clinical, medical, and mucous fers have b en excluded 
because of insufficient evidence of the actual p 
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Case II. Case II. Taken four months after Pig. 3. Stomach regaining tone. 
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fied as gastric, and in all probability many of them were 
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learn why these patients had not recovered as avule vre found 
he site of the former operation fixed by adhesions. This 
has been particularly true following excision of ^ 

posterior wall of the stomach when adhesions to the pancreas 

were found at the time of the primary of access 

In some cases when a gastric ulcer was 
and not large, instead of excising, we ave pp 
in such a manner as to cut out the ulcer has , 
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could be traced to this acute condition. Nevertheless, I sus- 
pect that mucous ulcers, fissures, or erosions of a chronic 
character may exist and show no evidence of their existence 
on the exterior of the stomach, but such conditions must be 
rare. On several occasions we have examined the stomach 
and duodenum through an abdominal incision without finding 
any evidence of ulcer, and the continued symptoms for some 
months led to a second exploration when an ulcer was dis- 
covered. Either the ulcer had been overlooked at the primary 
operation or it had been confined to the mucous membrane, 
and the musculoperitoneal coats were involved later. This 
is a question which must be cleared up by further investi- 
gation; but until we can secure stronger clinical evidence 
than is now at hand, an ulcer must be demonstrated by sight 
and touch before its existence can be regarded as proven. 

In a few instances we have incised the wall of the stomach 
and searched the gastric mucosa for mucous ulcer, but the 
results were rather uncertain. The gastric mucosa bleeds 
easily on manipulation, and the question arises: Was the 
lesion which was found in the mucous membrane caused by 
the instrumentation or was it present before the examination? 

The proximal duodenum above the common duct is em- 
bryologically, functionally, and pathologically closely related 
to the stomach, although morphologically it has the appear- 
ance of the small intestine. Its mucous membrane is thin 
and granular, without valvulse conniventes, and it does not 
have any great degree of muscular action. I have seen 
muscular contraction in the stomach and practically all parts 
of the intestinal canal, but I have never seen a peristaltic 
wave in the first four inches of the duodenum. 

That benign ulcer was a disease of the stomach and 
rarely found in the duodenum was a dictum accepted until 
within recent years. Of the looo cases in our series, 428 
were classified as gastric and 572 as duodenal. This is not 
a fair relative percentage, because the earlier cases in which 
an ulcer was found in the vicinity of the pylorus were classi- 
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and so far as hsematemesis is concerned, it can only be accepted 
as indicative of chronic ulcer when it is preceded and fol- 
lowed by other symptoms of ulcer. 

The most important diagnostic sign is food retention, not 
necessarily the gross obstruction, but the finer degrees of 
obstruction, causing small particles of food to be found in 
the stomach eight, ten, and twelve hours after meals. Other 
things being equal, food retention is an indication for surgical 
interference. 

The patient with ulcer of the body of the stomach often 
gives a confused history — pain, coming on within an hour 
after eating and often passing to the left in the region 
of the body of the pancreas. When the symptoms are clear 
but not orderly in arrangement, the location of the ulcer will 
often be responsible for the disorderly symptoms. 

A differential diagnosis between duodenal and gastric ulcer 
can usually be made without difficulty but it is not essential. 
It has been generally observed that the location of the lesion 
is usually duodenal if there is a long interval between food 
and pain, and especially if the point of pain is a little to the 
right of the median line as well as in the epigastrium. A 
very common source of error in differential diagnosis lies 
in the frequent association of ulcer with gall-stones, ap- 
pendicitis, etc. We have frequently been able to establish 
these three independent conditions before operation. 

Every operation upon the stomach should be preceded by 
a careful examination of all the organs which might harbor 
diseases having similar symptomatology; a differential surgical 
diagnosis at the time of operation is quite as essential as a 
differential medical diagnosis before operation. 

The indications for the surgical relief of chronic ulcers of 
the stomach and duodenum are both positive and relative : posi- 
tive if obstruction, repeated hemorrhages, and severe pain 
exist, or, if on ’account of disturbed digestion, the patient is 
insufficiently nourished; relative, when for any or all of these 
reasons the patient is unable to maintain good physical con- 
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then ecchymosis on the intestine. Part of it was dark in 
color. The incision in the intestine was closed with double 
Lembert sutures. The gall-bladder was examined and found 
to be in anastomosis with the duodenum. The gall-bladder was 
felt to contain a large stone and one or two others. Although it 
•was felt that these stones might drop into the duodenum at any 
time, progress into the ileum, and cause obstruction, it Avas de- 
cided best to take the chances on account of the patient s poor 
condition, and not attempt to remove it at present. It was ie 
that the gall-bladder had so relaxed by the expulsion of t is 
first large stone that probably it would not contract sufficient y 
to expel the other into the duodenum. The patient did we 
except for a stitch abscess in the abdominal wound. 
the next tliree weeks there was tenderness over the gall-bladder 

and muscular spasm. She suffered somewhat from pain. 

On March 28 an upper right rectus incision was made an 
the gall-bladder found buried in adhesions. On dissecting 1 
out it was found to contain two stones, one of them quite large, 
about half the size of the one removed at the previous opera- 
tion. On opening the gall-bladder, the larger stone was found 
to lie against a very large hole leading into the duodenun , 
which would easily take two of my fingers. There was no 
in the gall-bladder, which was finnly contracted about these two 
large stones. With considerable difficulty it was dissected fr 
from the duodenum and removed. The adhesions, o o a 
new, made this a difficult proceeding, especially on t le un er s 
The opening in the duodenum was then su^red transverse y 
with continuous Connell sutures of catgut reinforced y in - 
rupted Lembert linen sutures. The patient bore the 
well and has made an excellent recovery, and is now in 

condition. . . 

The very large size of these gall-stones is interes ing. 

must have remained there a long time, it seems to me, 

they caused . any symptoms at all. -r 

The perforation of the gall-bladder into , 

think, must have occurred during the second attack m W 
the account of this illness reads like a severe a a 
peritonitis. This large stone probably ha am ag 
opening ever since, which had been gradua y 
contraction of the gaJJ-bladder forced the stone agai 
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can be made, the progress of food is apt to be delayed and 
painful. The gastroduodenostomy of Finney gave much bet- 
ter results than those following pyloroplasty. In fact the late 
results in all the cases in which we have employed the Finney 
operation were excellent. 

In studying the histories of the gastric ulcers, we found 
that practically all which were situated close to the pylorus 
and accompanied by obstruction were relieved by gastroje- 
junostomy whether or not the ulcer was excised. However, 
whenever it was possible to do so, we excised the ulcer because 
of the liability to cancerous degeneration. For obstruction of 
the pyloric end of the stomach, and for ulcers of the duode- 
num, gastrojejunostomy appears to furnish practically an 
equal percentage of cures. 

Gastrogastrostomy and gastrojejunostomy as a method of 
treatment for obstruction due to hour-glass stomach have given 
good results. With the view that the scar tissue found in 
the hour-glass stomach was a cancer menace, whenever pos- 
sible we have made a transverse resection of the hour-glass 
contraction, including the scar tissue, with circular end-to-end 
union. While the results have been satisfactory, I believe 
that, taken all in all, these patients do not experience the com- 
plete relief which occurs when gastrojejunostomy is a part 
of the procedure. 

Ulcers of the body of the stomach without obstruction, 
especially those deep excavations adherent to the pancreas, etc., 
have given the least satisfactory results following excision. 
In some of these cases the S)miptoms redeveloped tO' a greater 
or less degree, and a secondary gastrojejimostomy was neces- 
sary for relief. A combination of gastrojejunostomy and 
excision gave much better results than excision alone. It is 
notable that, following excision, there was more or less failure 
to cure when there was ample lumen in the stomach distal 
to the part excised, and even with excision and gastrojejunos- 
tomy the results have not equalled those obtained in pyloric 
stenosis and duodenal ulcers. When we explored later to 
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by excision, or devitalizing suture compression with gastro- 
jejunostomy. In addition, closure of the pylorus may be 
practised with benefit The remaining 15 per cent, will be 
more or less benefited and, so far as we have observed, none 
have been made worse by operation. The mortality of the 
surgical treatment of chronic gastric and duodenal ulcer is 
well under 2 per cent. 


Note. — ^I am indebted to Dr. Eusterman for his careful compilation 
of the statistics, and for ascertaining the present condition of the patients. 
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be made. At the time I saw her, in consultation with Drs. Dewis 
and Cunningham, she had been attacked, while, visiting a friend, 
with pain in the right upper quadrant. The pain was not so severe 
that she felt obliged to go home, although she did not eat any- 
thing all day. Toward evening, her husband took her home, the 
pain then being very severe. She vomited that night and all the 
next day. The pain became worse and gradually moved from 
the right to the left side of the abdomen. She was unable to 
have a movement of the bowels with an enema. The third day 
she vomited less, and the day I saw her, which was the fourth 
day, about six in the evening, she had not vomited at all, but 
was nauseated and had had no movement of the bowels. 

Examination showed a very frail, delicate woman, rather 
anaemic, abdominal walls thin, abdomen markedly distended, and 
distinct visible peristalsis. In the right iliac region a very tense 
coil could be felt. There was very little tenderness over the 
abdomen and no muscular spasm. I saw her at 6 p.m., when 
she was removed to the Bay State Hospital, and I operated 
that same evening. Rectal examination showed a rectum bal- 
looned and empty. The tongue was dry, and she looked quite 
ill. The diagnosis was intestinal obstruction probably by a band, 
although the gradual onset of the pain did not seem exactly con- 
sistent with this diagnosis. It seems to me that a careful study 
of the previous history combined with the gradual onset of the 
pain might have suggested intestinal obstruction by a gall- 
stone. A very interesting part of the history to me was that 
the pain began in the upper right quadrant and then went across 
to the left, probably as this large stone travelled across the 
duodenum and through the upper coils of the ileum in the left 
side of the abdominal cavity. At the operation, which was per- 
formed at 8 P.M. the fourth day, I found the upper three-fourths 
of the small intestine very much dilated and reddened. There 
was a large amount of free fluid in the peritoneal ca^ty. In 
the lower quarter of the small intestine there was a very large 
stone entirely blocking the bowel, which below the’ stone was 
much contracted and ribbon-like. The stone was firmly grasped 
by the intestinal muscle, and could with difficulty be pushed back. 
The intestine was incised and the stone removed. All the small 
intestine above the stone was then strung on' a three-foot-ions' 
Monks’s tube and thus easily emptied of . its contents. There w^s 
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shadowed the underlying colitis, which consequently escaped 
attention. Hence it is not rare that the successful removal 
of a damaged appendix is not followed by complete and last- 
ing cure; and. more or less prolonged periods of temporary 
relief can only be obtained by means of careful and con- 
tinuous regulation of the intestinal function by diet, enemata, 
and laxatives. 

The symptomatic pre-eminence of the caecum and ascend- 
ing colon is based on certain anatomical peculiarities of this 
part of the large intestine. First, it normally represents the 
widest and most distensible portion. This distensibility is 
the direct outcome of the fact that here the muscular layer is 
thinner and weaker than in any other part of the large intes- 
tine. Furthermore, being the chief seat of bacterial prolifera- 
tion, it is also the chief seat of catarrhal disturbances and of 
gaseous production. The final outcome of these factors is 
habitual distention and atony (“ typhlatony ”). 

Wilms ^ found in a considerable number of cases, that 
symptoms of chronic appendicitis were simulated by cascal 
processes, which, in his opinion, were due to great laxity of 
the attachments of the caput coli. To this abnormal mobility 
he attributed an impeding effect upon caecal evacuation, which 
in its turn was responsible for recurrent attacks of caecal 
colic. This symptom complex consisted in the periodic ap- 
pearance of a palpable, painful tumor in the right iliac fossa, 
with simultaneous recurrence, in the habitually constipated 
patients, of violent attacks of colic centred about the caecum, 
the trouble being relieved by one or more copious evacuations 
of faeces and gas. 

Note i. — In a recent communication of great interest (Schmerz- 
empfindungen innerhalb der Bauchhohle, etc., Med. Klin., Jan., X911) 
dealing with the significance of pain in the abdominal cavity, Wilms 
refers to the regular presence of pseudoperitoneal veil-like “ adhesions ” 
about the caecum mobile, characterizing pains from these as “ Adnasions 
beschwerden.” This is, however, only a seeming paradox. 

The correctness of Wilms’s views seems to be supported 
by the evidence of his experience with colopexy done by him 
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Upon here. It may suffice to say that in many cases where 
there is no hereditary taint, an acquired neurasthenia of in- 
testinal origin may be improved, if not cured, by proper 
measures. 

Though the common forms of chronic colitis in most 
instances lead only to the formation of the pannus-like peri- 
colitic membranes above described, in rare instances they may 
cause the development of intramural abscess of the intestinal 
wall, with or without perforation. Bittorf ° quotes Lejars 
‘{Sem. Med., 1907, No. 52) and Donaldson {Brit. Med. Jour., 
1907), who have encountered perisigmoidal abscesses on the 
operating table. He also mentions similar experiences of 
himself {loc. cit., p. 163) and of Baumler {Arch. f. klin. 
Med., vol. Ixxiii, 1902, p. 96), one of whom found a non- 
perforated intramural abscess of the caecum near the ileocolic 
valve, the other a similar abscess in the wall of the ascending 
colon. Both patients died of streptococcic peritonitis. In both 
of these cases the appendix was healthy. Bittorf {loc. cit., 
p. 162) mentions besides these, the case of Matthes, who, 
operating for presumed appendicitis, found the appendix nor- 
mal, the sigmoid, however, intensely congested and thickly 
coated with a deposit of fibrin. 

The peculiar parallelism of transverse and descending 
colon, near the splenic flexure, and the sharp angle and spur 
formation there, constitute favorable conditions for producing 
and maintaining constipation. The resulting chronic colitis 
may lead to production of copious pseudoperitoneal mem- 
branes. Where fecal retention has led to ulcerative processes 
of the mucosa, extensive firm adhesions between the parallel 
segments of the intestine may result.* This condition is so 
typical that the term “ Doppelflintenstenose ” — double barrel 
stenosis — has been suggested and accepted. 

Various examples of the disorder are cited in American,! 


* Analogous conditions have been observed at the hepatic flexure, 
t The most noteworthy American publication on this subject to 
date (May, 1911) is by Jabez N. Jackson, “Membranous Pericolitis,” 
Surgery, Gynaecology, and Obstetrics, Sept., 1909, p. 278. 
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the gut upon the edge of such a strand may occasionally cause 
serious trouble. 

2. An eminently predisposing factor of chronic colitis is 
an undue developmental accentuation of the physiological ap- 
paratus serving to retard fecal transportation. This refers 
mainly to the arrangement of the splenic, and, in a lesser 
degree, of the hepatic and sigmoid flexures. Congenital or 
acquired laxity of attachment, and congenital or ac- 
quired redundancy of diameter, or of length, of certain 
portions of the large intestine, may both be strongly predis- 
posing and seriously aggravating factors in the development 
and course of the disease. 

3. Prevention has a wide field of usefulness, especially 
here in America, where chronic colitis is almost endemic. 
A reasonable restriction of animal food will control putre- 
factive processes ; a generous and daily use of fresh vegetable 
matter in the shape of well-cooked and attractively seasoned 
dishes will supply bulk and friction needed to induce normal 
and adequate peristalsis. The practice of what may be called 
“ physiological intestinal discipline should be inculcated from 
infancy, and should become as much a part of personal 
hygiene as are ablutions and baths. 

Note 3. — ^The prolonged use of daily small doses (i teaspoonful) of 
castor oil, taken before breakfast, combined with a diet suitably adapted 
to each case will cure, or at least control, many cases of early and not 
too aggravated chronic colitis. Buttermilk is an admirable adjuvant. 

4. The graver aspects of the malady usually demand sur- 
gical intervention; but here, too, good results follow only, 
if dietary and general hygienic measures are subsequently 
instituted and consistently practised. 

HISTORIES 

To illustrate the condition, I present herewith extracts 
from the histories of five typical cases observed in my wards 
between November 10, 1910, and April 12, 1911. 

Case I (Surg. No. 118784).— Joseph W., aged thirty-five; 
tailor; Russian. Admitted Nov. 10, 1910. 



324 


FREDERICK BATES LUND. 


four days before I saw her, it was squeezed through and went on 
its way to obstruction. 

The chief interest in this case, it seems to me, lies in the 
question of diagnosis. The commonest cause of obstruction 
with which we have to deal is obstruction by bands. These 
bands usually occur in the pelvis, either from disease of the 
female pelvic organs or from appendicitis, and involve the 
small intestine, causing strangulation and kinks. Peritonitis, 
due to gall-bladder disease, rarely causes intestinal obstruc- 
tion because the gall-bladder is hidden behind the large intes- 
tine, between it and the liver, and can with difficulty become 
tied to the mobile small intestine. Therefore, intestinal ob- 
struction by bands ought to be, and is, rare after a definite 
history of disease of the gall-bladder. It is also true that 
the onset of intestinal obstruction by bands is more acute 
and the progress of the disease more rapid than in the case 
of obstruction by an enterolith. In the case here reported, 
the pain at onset was not severe enough to keep the patient 
from continuing at her work of sewing for eight or ten hours. 
The gradual change of location of the pain was suggestive of 
the change of position of the enterolith, and the time when 
the symptoms became severe enough to lead to a surgeon 
being called was four days later. It would therefore seem pos- 
sible in another case of this sort to make a correct diagnosis 
of obstruction by enterolith instead of the erroneous diagnosis 
of obstruction by a band, based (a) on the previous history of 
pll-bladder disease suggesting enterolith; (&) on the gradual, 
instead of sudden, onset and slow progress of the symptoms. 
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The form of adhesions observed in certain cases of chronic 
enterocolitis is so different from that just described, that in 
their- case the use of the unqualified term “ adhesions is 
unfortunate, because misleading. While true adhesions in- 
volve at least the serosa, which is then replaced by .more 
or less organized connective tissue, which often extends to the 
muscularis and mucosa, thereby causing absolute fixation of 
the adjacent segments, these other so-called adhesions do not 
enter into a close organic union even with the serous coating 
of the gut. They can be stripped off without difficulty, and, 
after their removal, the intact and glistening serous coat of 
the intestine is exposed. True, they do adhere, but in a very 
loose manner. 

While dense adhesions may form between any two or 
more parts of the peritoneum, usually in close proximity to a 
destructive lesion, these veil- or cobweb-like formations 
have a typical site. They are invariably found on the lateral 
aspect of the caecum, of the ascending and descending colon, 
or of the sigmoid flexure, beginning in the parietal peritoneum 
and radiating inward over the anterior aspect of the gut. The 
term radiating ” is peculiarly expressive, because their gen- 
eral arrangement is fan-shaped. Their attachment to the 
parietal peritoneum evidently represents the oldest part of 
the growth. This is attested by the presence of a narrow, 
glistening, fibrous band of tissue, which runs parallel with the 
longitudinal axis of the gut, and assumes a scalloped outline 
whenever the gut is pulled inward. The scalloping is produced 
by the fact that certain portions of the membrane are shorter 
than others, so that traction upon these shortened fibres ac- 
centuates this unevenness. We also find these shortened 
strands are thicker and more massive than the rest of the 
membrane, and further, when the gut is distended by gas, 
they cause visible tranverse indentations of lesser or greater 
depth, which often produce considerable narrowing of the 
intestinal lumen. Their substance is a glossy, transparent, 
myxoma-like, almost colorless tissue, within which, from the 
base to the periphery, a well-defined system of ramifying 
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empty and contracted.^ A similar, though less pronounced 
arrangement exists at the hepatic flexure (Glenard). The 
resistance offered by the splenic flexure on one side and 
by the closure of the ileocsecal valve on the other, renders 
consecutive peristaltic and anti-peristaltic locomotion of intes- 
tinal contents between these points possible. If through cer- 
tain influences, this normal or quasinormal retardation becomes 
exaggerated, undue desiccation will take place above the 
splenic flexure, and with this, at first occasional, later on 
frequent, and finally, habitual constipation follows. With 
a preponderant meat diet, the nature of the bacterial flora 
of the caecum and colon are modified ; ^ putrefactive processes 
then engender catarrhal chauiges in the mucosa, leading both 
to the penetration of the intestinal tissue by pathogenic micro- 
organisms, and to the absorption into the circulation of their 
products aLS well as those resulting from decomposition of 
food remnants and secretions. 

This sequence of events is attested by the fact that in 
persons suffering from habitual constipation, over-copious 
meals containing much meat are followed by attacks of severe 
colic, mainly located in the region of the caecum, relieved by 
abundant stools containing both old solid and recently formed 
fecal matter. Very often these attacks of colic have a most 
alarming character, consequently they are apt to lead to erro- 
neous diagnoses and ill-advised operations. The chief location 
of the pain and of the resistance to touch simulating a solid 
tumor is in the cascal region. Under such circumstances a 
diagnosis of acute appendicitis has often been made, and opera- 
tion has revealed a perfectly normal appendix and a greatly 
distended colon. Here, after operation, attacks have continued 
to recur as before. In other instances, where the appendix was 
found to be really diseased, its removal nevertheless did not 
free the patient from recurrent and violent attacks of csecal 
disorder. The explanation of this is, that the appendicitis was 
the secondary, though most pronounced and urgent part of the 
process, while its fundamental element was the colitis. The 
marked symptoms of the complicating appendicitis over- 
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along the outer edge of which it again became united with the 
parietal peritoneum (Fig. 3). A thickened, rib-like portion of 
this membrane suggested comparison with the rib and beard of a 
feathered plume. There was a noticeable constriction of the gut 
above the caecum. The membrane was easily separated from the 
colon, tied off, and removed. Cigarette drainage to appendicular 
stump, and layer suture of wound. The temperature immediately 
fell to 101.8° F., and steadily descended to the normal. Drain 
removed on third day; no suppuration. Discharged, healed, on 
January 13, 1911. 

Epicrisis . — ^The presence of extensive and retracted membrane 
indicated that the colitis must have preceded the attack of acute 
appendicitis by some time; appendicitis masked the colitis. 


Fro. 3. 



Case IV (Surg. No. 120,661), — Sarah K., aged twelve; 
school girl; Russian, Admitted February 12, 1911. 

Two years previously she had been operated upon for ap- 
pendicitis at another hospital. She remained at that institution 
nine days. The colicky pains, the tenderness in the right iliac 
fossa, and. the obstinate constipation from which she suffered dis- 
appeared for a little while after operation, that was, only as long 
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for so-called caecum mobile in 43 cases,"^ Of these, 75 per 
cent, were cured, 16 per cent, improved, and 9 cent, 
remained unimproved. 

That the element of excessive mobility alone is not ade- 
quate to explain the symptoms of Wilms’s so-called caecum 
mobile, seems to be admitted by the reasonings contained in 
an excellent article on the same subject by his assistant 
Stierlin,® who concedes, that mobility of the caecum was ob- 
served in from 10 to 23 per cent, of a series of cadavers, 
in which all evidence of intestinal trouble was lacking. A 
number of years ago both Wandel and Curschman called 
attention to the frequency of a long attachment of the caecum, 
a condition that in itself is symptomless and may be accident- 
ally found at autopsy. 

Habitual constipation is an indispensable factor, a factor 
which will determine attacks similar to, if. not identical with, 
those of Wilms’s caecum mobile syndrome; and this, in cases 
(my own observation) where the attachments of the caecum 
were not only not too long, but where the caecum was 
actually bound do^vn by true adhesions. It may be readily 
admitted that undue mobility, by facilitating distention through 
lack of support, and by exaggerating the effect of compression 
by bands, can increase resistance to the expulsive efforts of 
the caecum. The presence of these factors aggravates the 
pain of colic here. 

The question of the first cause of the trouble is still 
undecided. A congenital redundancy of the large gut is un- 
doubtedly a predisposing element, but it seems that in the 
majority of cases the resultants of an improper way of living 
constitute the evident cause. These comprise not only habitual 
errors of physical hygiene,— of . which those, of diet hold the 
foremost rank, — but also faults of mental and moral regime, 
the emotions, through the glandular secretions, having a most 
important influence upon the processes of digestion, absorp- 
tion, and assimilation. 

The well-known vicious circle of enteroptosis, chronic 
colitis, autointoxication, and neurasthenia need not be dwelt 
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upper angle o£ the abdominal incision {a. Fig. 4). This band 
formed the upper edge and thickest part of a membrane, such 
as we have previously described. The bulging distended portion 
below, and the shrunken and empty segment of the gut above 
the line of constriction presented a striking contrast. The empty 
gut above became visible only when the overlapping, dilated por- 
tion below was pulled aside. Complete section of The membrane, 
including its thickened upper margin, was carried along the 
outer line of reflection of the gut, and effected a complete 
liberation of caecum and colon. The stump of the appendix, 
which had been removed at a previous operation, presented noth- 
ing unusual. Closure of abdominal wound. Uneventful, rapid 
recovery, with cessation of the previous symptoms, which had 
furnished the indication for the operation. The patient was 
instructed to observe a strict diet and to use castor oil in small 
doses for a long time. Discharged February 25. 

Epicrisis , — ^The short convalescence after the first operation 
and the small scar permit the inference that the appendix could 
not have been the seat of a very severe inflammation. Colitis 
had evidently preceded the appendicitis. After all, was there 
any appendicitis? 

Case V (Surg. No. 121,594). — ^Abraham H., aged thirty-six; 
fur-cutter; Roumanian. Admitted March 31, 1911. 

Habitual and obstinate constipation of many years’ standing. 
During the past two years there had been twelve attacks of colicky 
pain, principally centred in the iliac fossa. Three days before 
admission the present attack began with indefinite pains both 
in the right iliac and the left lumbar regions. There was nausea 
with much belching. 

Statics PrcEsens . — A violent attack of colic, lasting about an 
hour, occurred shortly after admission. There was nausea and 
sweating, but no fever. Tension of the right rectus was variable ; 
it disappeared with cessation of colic. A tympanitic, tender, 
elastic swelling in the right iliac fossa emitted gurgling sounds 
on pressure. 

Diagnosis. — Chronic colitis with stenosis of the ascending 
colon; a possible chronic appendicitis. 

March 31 : Laparotomy by the house surgeon, Dr. Greenberg, 
disclosed the presence of a continuous membrane extending from 
the right lateral parietal peritoneum across the caecum and ascend- 
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French, and German literature. Cases of Tixier, Terrier, 
Poirier, Legueu, Berard, Quenu, Walther, Routier, and Berg- 
mann are quoted in abstract by Braun."^ More recently both 
Payr® and Allard® have observed ulcerative changes and a 
complicated system of adhesions with stenosis at the splenic 
flexure, and marked, often enormous distention of the trans- 
verse and ascending, and an empty and shrunken state of the 
descending colon. A certain number of the patients were 
relieved by colo-colostomy, ileosigmoidostomy, or by the es- 
tablishment of an artificial anus. 

Note 2. — All the surgical measures, beginning from colopexy (Wilms), 
extending to colocolostomy, colosigmoidostomy, and culminating in Lane’s 
heroic abolition of the entire large gut, are mere mechanical makeshifts 
applied to correct the mechanical factor of the later and latest phases of 
long-neglected processes, which might have once been prevented by a 
timely dietary regimen and the simplest medication. In verity, our 
triumphs in connecting and disconnecting tubes and receptacles are but a 
sort of glorified plumbing. 


CONCLUSIONS 

I. The peritoneum reacts to the infectious processes 
ordinarily associated with chronic colitis, by the formation 
of characteristic vascularized transparent membranes (pseu- 
doperitoneum), which take their origin along the external 
lateral aspects of the caecum, ascending colon, and hepatic 
flexure on one side, and the sigmoid flexure, descending colon, 
and splenic flexure on the other. 

In a general way, this line of origin runs parallel with 
the long axis of the gut, and the tissues deposited along this 
line represent the oldest constituents of the membrane. The 
membrane extends transversely across the gut, and, often 
reaching to the inner reflection of the peritoneum, completely 
envelops the intestines in a system of fan-like, radiating 
bands, between which the thinner parts of the membrane are 
outstretched like webs. Except at the flexures, constriction 
by one or more thickened bands of membrane is rarely marked 
enough to provoke ileus-like symptoms. However, flexion 
of a lax, unduly dilated, and abnormally movable portion of 
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He had been more or less constipated since early boyhood; 
for the past i8 months, attacks of obstinate constipation had 
become more and more severe; these attacks ended in severe 
general colicky pain, which became most marked in the ileocsecal 
region. During each one of these attacks a painful and hard 
tumor was observed in the iliac fossa; this softened after cessa- 
tion of the paroxysm but did not disappear. The paroxysms 
continued at short intervals until copious evacuations of hard, 
then soft faeces ended the attack. A mucoid, slightly bloody diar- 
rhoea (lo to 15 stools per day) followed for three or four days, 
gradually diminishing until constipation again set in. Consider- 
able loss of flesh and strength. 

Status PrcBsens. — fairly nourished, somewhat anaemic man. 
Lungs, heart, and large glands of the body were normal. The 
abdomen was soft and flat, except in the right iliac fossa, where 
a tympanitic, tender, soft tumor was felt, which became rigid and 
painful under repeated palpation. The pain was colicky and 
ended coincidently with the termination of erectile effort of the 
mass which evidently consisted of the caecum and the lower 
portion of the ascending colon. The tumor was laterally movable 
to a moderate extent, and presented a roughly cylindrical out- 
line which however varied both in size and contour during the 
different fits of pain. Under all circumstances, a hard, cord- 
like projection could be felt extending downward from the lower 
pole; this, unlike the rest of the mass, remained sensitive to 
pressure during the intervals of intestinal repose. There were 
moderate elevations of temperature. 'Urinary findings were 
negative. 

Diagnosis. — Chronic colitis, with chronic stenosis of hepatic 
Hexure; possible inflammatory tumor of ileoccecal region, or 
chronic appendicitis. A neoplasm was excluded. 

November 15: Laparotomy through right rectus; the incision 
was made four inches long, to permit of an adequate examination. 
The cfficum and ascending colon were much dilated by gas and 
faeces, their walls were somewhat congested and thickened. A 
thick, solid band was seen extending from the parietes downward 
and inward to the hepatic flexure, crossing it, and forming a 
pronounced point of obstruction (Fig. i). Considerable manual 
pressure was needed to propel gas past this point. The thickest 
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tention but flabby abdominal walls. The pulse and temperature 
were normal. An indefinite tumor mass was palpable in the 
left iliac fossa. Slight tenderness and rigidity were palpable 
on the right side of the abdomen over the appendiceal region. 
Rectal examination demonstrated no mass, but was followed by 
the discharge of a small quantity of bloody mucus. On March 
14, as the case was thought to be one of intussusception, opera- 
tion was advised and accepted. 

Operation . — ^An incision four inches in length was made 
through the left rectus muscle and peritoneum, exposing the 
descending colon, exhibiting a mass about three inches above the 
sigmoid flexure. Upon examination this mass proved to be 
an intussusception of the descending colon. The intussusception 
was reduced by gentle manipulation, whereupon it was dis- 
covered that there was present in the colon a firm mass, which 
by manipulation could not be displaced upward or downward to 
any marked extent. The colon was then incised over the mass 
and a purplish-colored tumor, two and one-half inches in length 
by one and one-half inches in diameter, was exposed, arising 
apparently from the mucous membrane of the wall of the colon. 
The tumor was attached to the wall of the bowel by a short, 
broad pedicle, having its origin from more than one-half of the 
circumference of the intestine. Owing to the extensive surface 
of attachment of the tumor, it was decided that resection of the 
bowel was necessary to secure its complete removal. Accordingly, 
about two inches of the colon, including the attachment of the 
tumor, were excised, and the divided ends of the gut were 
brought together and held in apposition by a Murphy button. 
A gauze drain was introduced to the site of anastomosis and 
the wound closed by tier sutures. 

The patient did well after the operation. On the thir- 
teenth day following operation an X-ray examination showed 
that the button had passed into the rectum, from which it was 
removed. The wound closed on the fifteenth day and the pa- 
tient was discharged from the hospital on May 8. Her physician 
reports that she has been in good condition since leaving the 
hospital, and is well at the present time. 

Pathological Report . — Specimen is an irregularly oval mass of tissue 
measuring approximately 2j4 by ij4 inches in its two diameters. The 
exterior of the tumor is covered by mucous membrane, which in places 
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further advised to resume the dietary regime previously followed, 
which he had lately neglected to observe. 

Epicrisis . — Though the local and most conspicuous symp- 
toms disappeared for awhile, the chronic colitis remained uncured 
and required attention. The appendicitis here was undoubtedly 
secondary to the long-standing colitis. It would be absurd to 
expect that removal of a diseased appendix could cure a colitis; 
yet this was and still is taught by a number of surgeons. 

Case II (Surg. No, 1 19425). — ^Hyman T., aged thirty; clerk; 
Austrian. Admitted December 12, 1910. 

Bowels constipated for several years past; chronic cough 
for four months; no haemoptysis, expectoration, or night-sweats. 
No loss of weight. Five months ago he had an attack of violent 
abdominal pain (his first), lasting two days and relieved by 
catharsis. ^ Since three weeks repeated attacks of similar char- 
acter set in, the first one relieved by a laxative, the later ones 
recurring although the bowels were kept open. No blood in 
stools, no urinary symptoms. 


pains Prcesens.—General condition excellent. Physical ex- 
aranation revealed no abnormalities, except in the abdomen, 
where a tumor of the right iliac fossa was visible. This was 
movable, soft, and tympanitic. Prolonged palpation caused strik- 
ing signs of intestinal erection with moderate colicky pain. Be- 

ween spasms, slight pain on palpation was present all over the 
caecum. No fever. 

Diagnosis.— Chronic colitis; chronic stenosis of hepatic 

/T 7 “'■w left opm. since no 

aefinite appendicular signs were present. 

15: Laparotomy, Kammorer-s indsion four inches 
ong. The ascending colon was found distended and bound to 
the parietes by two systems of pseudoperitoneal membrane; an 

TssivfS'df were rather 

massive and firm, constricted the hepatic flexure. Lower down 

the'ar membrane compressed the middle portion of 

the ascending colon, causing a deep indentation there. Below 

the caput colj^^ a stout, glistening mass ascended from the pelvil 

parietes and bifurcated about an inch from the cscum (Fig a) 

Its mesial branch spread over the tenia coli, and its ifterai 

one extended over the external portion of the cscum. Between 
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• u 1 An attemot was made to relieve this in 

segment just below it. ^ ^ to do so. It was, there- 

vagination, hut it was foun impos found 

foS, decided of the 

necessary, m order to facilitate ^„_.:callv the whole of the 
two portions of the bowel to resect p 7 ^^ 

descending colon, together wit i ie^sp^^^ sigmoid 

was very easy to appose t cautery be- 

flexure. The intestine w invaginated into the lumen 

tween two clamps *e d " d d 
after the manner of the treatment u 

A lateral anastomosis was then per o™ exception of an 

The patient made a neces- 

infection in the lower ang healing by granulation, 

stated the reopening of tins angle ata „ith 

He left the hospital on March i, 191^’ 
a healed wound. 

• i.- tVip snecimen showed a lipoma 

Pathological Report-Examination o .. the mesenteric 

of the size of an English walnut ^ ’ g^j^e^hat pedunculated, and 

border of the intestine. The hpom finally 

had gradually encroached upon e intestine to pass on 

it had almost occluded it, and in brought about. The 

the obstruction, a partial some ulceration, which had 

surface of the lipoma was gangrenous operation, 

evidently given rise to the bloody -J^^J^tvealed nothing but fat 
The microscopic examination ot the rumu 

and fibrous tissue. „ Uo-rrf=> 

The following cases of intussusceptiOT ^“J°g,^'^°i™rature. 
been collected after a included in this 

article, and in reviewing the m iv to the nota- 

of brevity, attention has been directed 

tion of the reporter, with his re ’ ^j^ggt'of the attack, 

history of the patient, the character ° . findings, opera- 

condition of intestines, rectal and abd 
tion, site and patholog)^ of the tumor, and the 

case. , . 1816) reports a case 

I. Meckel iHandbuch der invagination, 

of his father’s, where a lipoma 'f “553 Band i, p. sSa) reports 

a. Virchow (Die 

the case of Sangallt, where v\ 
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from the mterior of the intestine. These facts suggest that the 
peritoneum reacts m one way to concentrated toxins from an 
acute bactenal invasion, and in another way to the to.xic sub- 

f “testinal contents. Combined 

aTb.n f ""a ™ of course, be very common, 

and hence tend to confuse matters. 

119,732).— Rosa G., aged twenty; 

Sh!T 7 December 29, 1910. 

from OP ^ constipated for several years, and had sulfered 

Mense^s ^ bellyache, relieved by laxatives. 

foZ time T flank for 

all over the diffuse colicky pains set in 

fosT the righfil J 

somewhat acSerate!r^^^^^^^^r^°^’'*'° respiration 

Lungs heart and ^ ^^^lous facial expression. Well nourished, 
mal^ Ahd ’ ^ abdomen negative; urine nor- 

x«;.ts,rs"Kr“‘ '“f f“ ’*“■ '“■ 

" s.;s “c;£s. -r- 

citis; the fever local ^^7 Recent appendi- 

the absence of an exudate TnS^^r^^’ -vomiting, together with 
perforation. eating an acute form without 

Kammerer’s incision of three 

recent, firm, very vascular TdZTiol^blulT'''^ • 

was difficult and caused copious oo.tg B ^ 
the adjacent parts of the cscum were ^ ^ appendix and 
ened, and brittle. In tyine off ^tensely congested, thick- 

ligature cut through the outer layrrs^^'L""^ the appendix, the 
mucosa was thoroughly charred iith the f appendicular 
depressed, and buried under two tiers of ! cautery, then 
of the appendix showed a tight stricture Examination 

tion, beyond which the lumen w. ^ 

drachm of thick, odorle^s^s ^ 

cending colon was invested by an exten * ^ 
membrane, originating as usual along the extern^rr 
t:on. It swept in a graceful curve downwar7to«e 
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/T • ’rr reoorts the case of a female, aged eighty- 

Vere?n fu Xbur^'case 3; ^W.“SroThtrng”tueTon" 

years, ^vho gave the previous histo y 

dancing. Onset was marked by acute pmn day 

intestinal obstruction. death. Patho- 

for supposed_ obstruction; '\^°^°^;VfIserous l^m of c^cum. 
logical examination demonstrate Chinireie 1899, xxiv, p. Sop) 

14. HmLEK (Bruns. BeUrage -f The attack began with 

reports the case of a male, aged fi y y ^ tenesmus, and moderate 
occasional pain and vomiting, cons ip ’ reduction of iliac invagina- 
abdominal distention. At operation, a P end-to-end anastomosis, 

tion produced a tear, necessitating d the intussusception to be 

Patient died. Pathological examination showed the mtu 

due to a submucous lipoma. rhirursie 1900, xxv, p. 344) 

15. Brunner (Bruns. Beitrage zur khn. ^^„3i3ted of 

reports the case of a male, aged fifty-one yea . tenesmus, blood 

pain of six days’ duration, ° \ nalpable tumor within 

and mucus, abdominal distention and and ^ pgr 

sphincter ani. Operative procedure cons.sted “ of 

“S" diagnosis: suhntucous 

16. Haasler (Langenbeck, ArcKJ. dura- 

case of a male, aged twenty-five years. diarrhoea. Rectal exam- 

tion, beginning with sudden pain, vomiting, umbilicus, 

ination revealed pus, and a tumor was pa pa e 1 _ g^^d removal of 

Operation consisted of resection of demonstrated a sub- 

mass, size of three fists. Pathoiogtcal I*'™ 

raucous lipoma at apex of intussusception, f ec-c... ^ 

17. ZuM Busch (Cent. f. Chtr., years, who for 

interesting arid unique case of a male, ^^e alternating consti- 

fourteen months had dull pain about um ’ accustomed to holding 

pation and diarrhoea. The patient was an a ’ tjgggn -with vomiting, 
several men upon his abdomen. The acu c x-gnesmus. Tumor was 
associated with frequent fluid stools Inwer right quadrant. Rectal 

demonstrable and rigidity was present in , d a gangrenous condi- 

oxamination revealed blood. gnd demanding resection, 

tion of the bowel, rendering -r ^ sgugception proved to be ileo- 

followed by side-to-side anastomosis. Int P ^ inverted 

coUc and contained a tumor. The ^ . apex. Recovery. 

Meckel’s diverticulum, with a subserous lipoma at ap 
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as she was kept on liquid and soft diet. There was occasional 
vomiting. Pains were worse at night, and especially bad after 
meals. No urinary disturbance. Menstruation had not set in. 

Status Presens. — General condition fair. Choreiform move- 
ments of head, neck, and hands. Lungs negative. Systolic 
cardiac murmur at apex. Abdomen slightly distended ; a vertical 
scar of right iliac region; no hernia. In the right iliac fossa 
an elastic, non-movable tympanitic mass was felt. Pressure on 


Fio. 4. 



this was painful, and elicited a succession of gurgling sounds. 
Pulse and temperature normal. Urine normal. 

Diagnosis. — Chronic colitis with chronic stsnosis of ascending 
colon or hepatic dexure. 

February 21: Laparotomy. Excision of the entire scar; 
this was not adherent to the caecum. Caput coli and about five 
inches of the ascending colon were closely invested by an 
extensive system of pale, almost translucent and scantily vascu- 
larized peritoneal pseudomembrane. A tense, balloon-shaped 
dilatation involving the caecum and lower part of the ascending 
colon was evidently caused by a dense, thick band visible at the 
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for the adult as well, there are certain anatomical factors, as- 
sociated with or without trauma, which play an important role 
in the production of intestinal invagination. They are the 
diiference in diameter of the ileum and csecum, prolapse of 
the mucosa of the ileum, abnormal mobility of the mesen- 
tery, benign and malignant tumors of the intestine, intra-in- 
testinal foreign bodies, and finally certain para-intestinal ap- 
pendages, as appendices and inverted Meckel’s diverticula. 

Of these causes producing acute intestinal obstruction due 
to intussusception we will consider only lipoma. A review of 
the 21 cases abstracted above reveals the fact that there are 
only seven successful laparotomies, involving a resection or 
an enterotomy; of these the present report contributes two. 
Although 12 recoveries are recorded, and the result not stated 
in three, in a number of the cases it will be seen that either a 
spontaneous cure occurred by sloughing away of the intussus- 
ception, or an excision of the intussusception and tumor per 
rectum was performed. Six patients died. Below are tabu- 
lated the seven successfully laparotomied cases of intussuscep- 
tion due to lipomata producing acute intestinal obstruction. 

It is noteworthy that the mortality is highest when the 
attack is very acute and the obstruction complete; also, that 
when the onset is not so sudden the lipoma is larger, but 
located in the colon, having a large lumen. An analysis of the 
cases relative to the location of the lipomata demonstrates 


the following: 

CEecum I 

Descending colon 3 

Ileocolic 2 

Ileum I 

Jejunum i 

Rectum 3 

Sigmoid 4 

Transverse colon i 

Not stated 5 


21 

Obviously, we cannot agree with Eliot and Corscaden 
( “ Insussusception, with Special Reference to Adults, 
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ing colon. Its most massive portion involved the hepatic flexure. 
The pale appendix, which was not adherent, was five inches long. 
It was removed, and examination of its interior showed nothing 
abnormal. The membrane was left intact, and the abdomen was 
closed. Uneventful recovery. Patient was discharged April 12, 
wdth directions as to diet and regime. He was requested to 
report from time to time, so that the effect of simple removal 
of the appendix might be studied. 

Epicrisis . — ^This was another case in which coliclry attacks 
due to chronic stenosis might have induced a superficial ob- 
server to diagnose appendicitis, or that phantom, appendicular 
colic. It will be interesting to see in this case, whether the 
removal of a practically normal appendix will or will not cure 
a chronic colitis. The simple excision of an obliterating or 
obliterated appendix has been credited with such a marvellous 
efficacy in curing almost all the ills of the gastro-enteric tract 
by reflex action, that a critical revision of accepted opinions might 
well repay the trouble. It is held that minute changes in an 
appendix, many of them suggested, or rather dictated by en- 
thusiastic surgeons to the minds of complacent and accommodat- 
ing pathologists, provoke by reflex action ” hyperacidity, pyloro- 
spasm, true pyloric stenosis, cardiospasm-, acute and chronic 
colitis, and even chronic pancreatitis with jaundice, cholecystitis 
and cholelithiasis.” The appendix, in short, has become a sort 
of biblical black sheep, which can conveniently be charged with 
as many unexplained ills of the human fabric as were formerly 
the uterine appendages. (The superior convenience of the ap- 
pendix for this purpose is evident, since it is owned by both 
sexes.) 

The marvellous cures of remote disorders ascribed to the 
removal of appendices showing chronic or obliterative changes, 
should be accepted on better warranty than that offered by the 
argument “post hoc, ergo propter hoc.” Is it not possible, 
that the preparation for, and the regime following laparotomy is 
in many cases, the 'first serious and real regulation not only of 
the diet but of the entire trend of a heretofore perverse and 
irrational course of life ; and this, notwithstanding the fact that 
such patients may have been surrounded for years by the solicitous 
care of “ eminent specialists ” ? 
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INTUSSUSCEPTION CAUSED BY A LIPOMA OF THE 
DESCENDING COLON. 

ACUTE INTESTINAL OBSTRUCTION ; RESECTION OF THE COLON. 

BY HENRY R. WHARTON, M.D., 

OF PHILADELPHIA. 

Surgeon to the.PresbyterianiHospital. 

Intussusception, comparatively with other intra-abdom- 
inal surgical conditions, is an accident which may be regarded 
as rare. Benign tumors of the intestine provocative of in- 
tussusception are rarer, and acute intestinal obstruction due to 
intussusception caused by a lipoma is one of the rarest condi- 
tions to confront the sturgeon. 

A thorough review of medical literature reveals but 19 
cases of acute intestinal obstruction due to this cause. Of these 
cases, treated variously, there are recorded only five recoveries 
following laparotomy. In view, therefore, not only of the 
rarity of this condition, which attracts more interest from the 
pathologico-anatomical than from the clinical standpoint, but 
also because of the few recoveries that have occurred after 
intra-abdominal intervention, it may be justifiable to report 
two other cases successfully operated.^ 

Case I. — ^Mrs. J. C, aged thirty-three years, a patient of Dr. 
J, R. Crawford, was admitted to the Presbyterian Hospital, in 
my service, on March 13, 1908, with the following history: The 
patient stated that on March 9 she suffered from cramp-like 
pain in the lower abdomen, for which she took castor oil. This 
was followed by a fecal evacuation, but an increase in the 
abdominal pain. On March ii she passed a stool containing 
blood and mucus. Vomiting also occurred on this date. 

Examination upon admission demonstrated no abdominal dis- 

* Read by title before the American Surgical Association, June, 1911. 

^ The second of these cases was brought to my attention by Dr. John 
M. T. Finney, of Baltimore, after this report had been undertaken, who has 
kindly permitted me to incorporate it in this article. 
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SUPPURATION IN HALF OF A HORSESHOE 

KIDNEy/!= 

BY JAMES E. THOMPSON, F.R.C.S.(Eng.), 

OF GALVESTON, TEXAS. 

Horseshoe kidney is not of very frequent occurrence. 
Both found it five times in 1630 autopsies at Basel in 
0.3 per cent.) ; in 832 male cadavers twice (0.24 per cent.) ; 
in 798 females three times (0.37 per cent.). Although statis- 
tics vary, these figures may be taken as fairly representative, 
and we may expect horseshoe kidney in one cadaver out of 
300. It will be seen that this is not quite a negligible quan- 
tity ; and the frequency of the condition demands that at least 
a thought should be given to the possibility of its presence 
when dealing with any renal or obscure abdominopelvic tumor. 

The case that forms the basis of this paper was one of 
pyonephrosis, occurring in a young girl fifteen years of age, 
who presented symptoms pointing very strongly to a diagnosis 
of renal calculus. 

Case I. — History. — A. M., aged fifteen, a well-nourished girl, 
came under my care in July, 1908. For six years she had suf- 
fered from pain in the left side. The situation of the pain was in 
the lower part of the lumbar region and the left iliac fossa. It 
was more or less constant, and was associated witli irritability 
of the bladder, shown by frequent painful urination. At irregu- 
lar intervals it was paroxysmal and very intense, at which periods 
it was accompanied by severe chills and high fever. No change 
had been noticed in the quantity of the urine, nor had the quality 
been altered up to two months before examination, when it 
became turbid and of an offensive odor. At no time had any 
blood been noticed in the urine, nor had gravel or anything resem- 
bling stones been passed. During the last two months the 
parox)'sras of pain had been so frequent that the parents were 
very anxious for some medical treatment. 

*Read before die American Surgical Association, June 19, IQH- 
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has undergone ulceration, most marked over its free end. A longi- 
tudinal section presents the oily surfaces of fatty tissue exhibiting a 
lobulated configuration. The consistency is that of ordinary compact 
adipose tissue. (See Figs, i and 2, demonstrating respectively the ex- 
ternal and internal appearances of the tumor.) 

Histologically, the appearance is represented by the microscopic draw- 
ing (Fig. 3). The mucosa, muscle, and a minute portion of the adipose 
tissue are clearly depicted. Although no area of ulceration of the mucosa 
is shown in this field, two foci of extensive inflammatory cellular infil- 
tration are conspicuous in the mucous membrane. The microscope 
definitely establishes the subserous nature of the tumor, inasmuch as it is 
separated from the mucosa by the intervening muscular coat of the 
intestine. 

Diagnosis . — Subserous lipoma. 

Case II. — Mr. J. D. W., aged thirty-five years, admitted to 
the Union Protestant Infirmary January 10, 1911, was operated 
on, and is reported here by the courtesy of Dr. John M. T. Fin- 
ney, of Baltimore. 

Upon admission, patient gave an absolutely negative previous 
medical history. His attack began five weeks prior to admission, 
with the history of having been awakened at 5 a.m. by pain in 
the abdomen, followed by several blood-streaked stools during 
the next two hours. Throughout the day he had frequent attacks 
of pain along the left side of abdomen. The following day he 
could feel an indefinite mass on left side, which disappeared in 
a few days. One week later patient began to pass two to three 
tablespoonfuls of blood with each stool. The stools averaged 
two to three per day for about three days, with the assistance 
of hot enemata. Patient had a third attack a week later. Two 
weeks ago he was admitted to the Charlotte Hospital, and re- 
ceived treatment by enemata, which was followed in two or 
three days by the passage of yellow mucus. For the last three 
weeks he has had pain just above the rectum and in the back. 
Slight tenderness upon pressure over the left side of the abdomen. 
Abdominal palpation was difficult because of rigidity of the 
muscles. No mass was palpable. The finding of tubercle bacilli 
in the fecal discharges prompted the diagnosis of tuberculous 
ulceration of the colon. 

Operatio}i.—Upon opening the abdomen a mass about the 
size of a lemon was found in the descending colon just below 
the splenic flexure. This mass first suggested an intussusception, 
as a portion of the wall of the colon was invaginated with the 
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passed a “ mulberry ” calculus the size of a haricot bean. He only once 
passed blood with the urine; this was at the age of 21, At 28 he became 
ill with cystitis and had never been quite well since. The urine became 
thick and sticky; there was pain in the loins and both groins, especially 
the right, which was worse after exercise. He had lost flesh during the 
last twelve months and had become very weak. He had been sent to the 
hospital with a diagnosis of intestinal obstruction. He was very sallow 
and in an extremely debilitated condition; the pulse was rapid and of 
very low tension. There was some indefinite resistance to be made out 
in the right hypogastric region, but no bulging in the loins. There was a 
history of nine days’ constipation, and vomiting had become almost inces- 
sant. The urine was neutral in reaction, viscid, and half pus. The bowels 
were moved after repeated enemas. The bladder was sounded, but no 
stone could be detected. An operation on the kidneys was considered 
inadvisable on account of the great state of exhaustion. 

Autopsy . — Kidney was found to be horseshoe-shaped, the two lateral 
portions being united below. On the right side the kidney was greatly dis- 
tended, and formed a large cystic swelling. Both sides were firmly bound 
down by adhesions to the posterior abdominal wall. The right ureter 
was imbedded in a large mass of fat. On section of the right half of 
the kidney a large quantity of pus escaped, and nothing remained of the 
kidney substance but a thin-walled sac. Two faceted calculi were lodged 
in the commencement of the ureter. The left half, on section, was also 
found to contain pus; the pelvis was greatly dilated and occupied by a 
very large branching calculus, which extended into the kidney substance, 
so that the latter merely formed a thin coating for the stone. The weight 
of the kidney, including three calculi, after removal of the pus, was 22.5 
ounces. 

’ Socin, A.: Einc Nephrektomie bei einscitig erkrankter Hufeisenniere, 
Beitr. z, klin. Chir,, 1899, iv, 197. 

* Barth: Ueber Operationen an Hufeisennieren, Verhandl. d. deutsch. Ge- 

sellsch. f. Chir., xxxiii, Kong., 1904, p. 386. 

* Israel : Palpationsbefunde bei Hufeisennieren, Centralbl. f. Chir., 1904, 

No. 10, p. 302, 

*Giss, Paul: Achtzehn Jahre Neiren-Chirurgie, Diss., Marburg, 1889. 

“ Phillips, N. R. : Renal Calculus in Connection, with a Horseshoe Kidney, 
Brit Med. Jour,, Feb. 21, 1903, p. 426, 

“Braun, H. : Ueber Nierenextirpationen, Deutsch. med. Wchnschr,, July 
30, 1881, p. 421. 

’ Rumpel, O. : Ein Fall von Nephrolithiasis bei bestehender Hufeisenniere, 
Centralbl. f. Chir., 1902, xxix, 1091. 

“Schuchardt: Berl. klin. Wchnschr., 1892, xxix, 833. 

“Koenig: Deutsch. Ztschr. f. Chir., xl, 92. 

Sutherland and Eddington : Horseshoe Kidney in a Child : Pyonephrosis 
in One-half, Tr. Glasgow Path, and Oin. Soc., 1809, vii, 47. 
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the descending colon, one being the size of a hen's egg and pedunculated, 
and had produced invagination and finally prolapse, 

3. Castelain (,Gaz. Hebd., 1870, No, 20) reports the case of a 
male, aged forty-three years, who previously was troubled with habitual 
constipation. Attack began with loss of appetite, nausea and constipation, 
and rectal tenesmus. Presence of blood and mucus at anus was fol- 
lowed in the fourth week by discharge of a large pedunculated tumor, 
which proved to be lipoma. Recovery. 

4. Ninaus {Verein d. Aenzt in Steiermark, 1871) cites the case 
of a male, aged thirty-two years, with previous history of intermittent 
attacks of pain for months. Present attack began with acute pain, vomit- 
ing for eight days, and constipation. On the eighth day blood was ob- 
served in the rectum. Was operated on twenty-sixth day, A discharge 
of slough was followed by recovery. Pathologically, the intestinal seg- 
ment was found to have a lipomatous polyp. Obstructive symptoms re- 
curred a year later and he was never well afterward. 

5. Albrecht (Petersb. med. Wochenschrift, 1880, No. 9) reports the 
case of a male, aged fifty-one years. Attack began with pain, followed by 
diarrheea. Mucus and blood were found by rectal examination. During 
the sixth week a pedunculated lipoma was discharged from large intes- 
tine. 

6. Vois (Norsk. Mag. f. Lagividere, 1881) reports the case of invagina- 
tion of the lipoma into rectum. The tumor was resected and the intus- 
susception reduced by water injection. 

7. Marchano (Le Progrh. MSd., 1882, No. ii, p, 202) records the 
case of a female adult. Attack was recurrent after nine months. Patient 
had absolute constipation. Rectal examination demonstrated a tumor 8 
cm. from anus. Operation consisted of sigmoidostomy. Patient died. 
Autopsy revealed a lipoma at apex of intussusception. 

8. Brohl-Tuffier (“ Invagination de S’iliaque dans le rectum. Lipom 
de I’intestin,” Le Progrhs Med., 1882) report the case of a female, aged 
forty-three years, having the previous history of increasing constipation 
for nine months and pain for four months in left inguinal region. Rectal 
examination revealed a tumor. Laparotomy displayed an invagination of 
S. romanum into the rectum. The intussusception was irreducible, and 
an inguinal colostomy was performed. Patient died of peritonitis on 
fifth day. Postmortem examination revealed an orange-sized, pear-shaped, 
pedunculated submucous lipoma located in the lower part of the S. 
romanum. 

9. Clos (Th^se, Paris, 1883) reports the case of a female, aged forty- 
five years. Attack began very acutely with typical symptoms of ileus, 
and patient speedily died in spite of artificial anus. Autopsy revealed a 
lipoma, size of an orange, located in the rectum, producing an invagina- 
tion of the bowel. 

10. Brohl (Disserl. Wurz., 1886) cites case of female, aged forty 
years. Patient gave the history of abdominal pain of fifteen years’ dura- 
tion. For a year prior to onset she experienced a sense of something 
coming down. Examination of rectum demonstrated descent of invaginated 
lipoma, later confirmed by histological examination. 
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11. T.Hi;vES (Leipzig, iSS 3 ) reports Uic c-ue of a fcnulc, zged cigiity- 
three years, who had previous history of jjidigcstio;} and ctiicky paijs, 
Diarrhera alternated witli co.'istipaiion, and unally a iiponratous polyp 
was discharged. Microscope ccr.Srmcd di.agr.osis of lipoma. 

12. Studsc.saks (.VorJ. mod. Arkiv., 1S94) reports a case of a 
fetnalc, aged 'forty-two years. Laparotomy displayed an irreducible in- 
tussusccpliou of the jejunum, requiring rc;cct!on. Patic:;: died of 
peritonitis in live days. Pathological diagnosis: polyp, lipoma. 

13. Mascu.s.nd {Berlin, klin. ll'ocheissekrifi, No. 6, p. tjc. .\c.'cl:ch, 
Vcrcin zu Marburg, Case 3, J&S16) cites ease of a male, aged tv.cnty-thr<c 
years, who gave the previous history of having fallen on side while 
dancing. Onset was marked by acute pain, vomiting, a.-.d symptomi of 
intestinal obstruction. An enterostomy w.a.s performed on t’tc tilth day 
for supposed obstruction; ileocolic into dciccnding colon; death. Patho- 
logical examination demonstrated a subscrous lipoma of c.ccu.m. 

14. Iln-tEa (Bruns, Bcilrd/.e zur klin. Chinir/.ie, ife/h xxiv', p. t.») 
reports tlic case of a male, aged fifty-one years. The attack began with, 
occasional pain and vomiting, constipation, recta! teijc-nnu.':, and mo<leratc 
abdominal distention. At operation, attempt at reduction of iliac inv-sgina- 
tion produced a tear, necessitating resection and end-to-end anastomosis. 
Patient died. Pathological examination showed the intus susception to be 
due to a submucous lipoma. 

15. BiiUMNirj (Bruns, Bcilrnnc zur klin. C’nirur.'.ie, Uy-o, x.xv, p. 3;',) 

reports the ease of a male, 3.gcd fitiy-or.c years. His attack consisted of 
pain of si.x days' duration, absolute constipation, rectal tenesmus, Itocd 
and mucus, abdominal distention and rigidity, and palpable tumor ‘.viihin 
sphincter ani. Operative procedure consisted of rcmQV.il of tumor j rr 
amnn, followed by laparotomy and colostomy, with subictjucnl closure vf 
artificial anus. Patient recovered. Pathological .snhnmcv'Ui 

lipoma. 

16. H.v.sstsm (Langcnbcck, Arcii. f. klin. C/nVurgiV, 11^?::) tcp-'.rti ih.t 

ease of a male, aged twenty-five years. Attack was of one week in dura- 
tion, beginning with sudden pain, vomiting, and diarrhavw Kceta! ewam- 
inalion revealed pus, and a tumor was palpable to the left of the um'-nheuw 
Operation consisted of resection of transverse colon and ci 

mass, size of three fists. Pathological cx.i:r.inaticn demen .'rate 1 a * -Ip- 
mucous lijKsma at apex of intus-susception. Recovery. 

17. Zvil Buscti {Cent. f. Ckir., 1953. p. 733 ) reptfts si r 

intcrcsti.ug and unique case of a m.a!c, aged twenty-one jtarr. wh.j i<.r 
fo-urtcen months had dull pain abo-at umbilicuj. -with g <•. .-.n.- 

palion and diarrhoea. The patient was an athlete, accujt'.'.r.ed t-s h 
several men upon his abdomen. The acute attack began wuh M-.u.i.r,:, 
avsccirdcd w:t.h frequertt fiuid steels and great tcnctm.uC. 1 urn r 
dcrnortstrablc a.nd rigidity -.vas precr.t in the lo-.cr right q.ra Irart. ilrri’, 
cxam.jMtic.n revealed bleed. Laparctemy dirplayrd a gar^rc.:..f r*'...!.' 


sren of the hawcl, rendering red;u:tio3 ditncul: a.nd dfrui.e.^ 
followed by s:de-to-s:de anajtc.nmsis* lr,p.;;r-;:-cert;c;5 pv»c-. 
colic artd ccu'w-iacd * •u.mcf. The tmrsr pf5>rd li' 
Meekers diverticulum, witfi a sultcrcus Mpc.m.a at aprx. Rr: 
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18. Ray {Lancet, 1905, i, 567) cites the case of a female, aged thirty 
years, having had pain for six months in left iliac and lumbar regions, 
chiefly during and after defecation. For forty-eight hours previous to 
operation she had severe pain and vomiting. Enema caused tumor to 
protrude from anus. Operation consisted of reduction and removal of 
growth through enterotomy of sigmoid. Pathologically, a subserous 
lipoma was diagnosticated. Recovery. 

19. Lorenz {Jahr. d. cw. ch. klinik., Wiesbaden, 1906-07, 41 to 
44) reports the case of a male, aged fifty-eight years, whose attack began 
gradually with symptoms of chronic intestinal stenosis. A sausage-shaped, 
transverse, alternately hard and soft tumor was palpable in abdomen. 
Laparotomy revealed an ileocsecal invagination with tumor on ileoccecal 
valve. The lower ileum, caecum, and ascending colon were resected. 
Pathological examination demonstrated lipoma. Recovery. 

20. Wharton reports a case of intussusception due to lipoma and 
causing acute intestinal obstruction. (See above. Case I.) 

21. Finney reports an almost identical case. (Sec above. Case II.) 

Although intussusception is in tlie vast majority of cases 
an accident of childhood, indeed, not more than i to 30 per 
cent, of cases occurring in adults, it is not proposed to digress 
from the subject under consideration further than to note 
that Clubbe (The Diagnosis and Treatment of Intussuscep- 
tion, 1907), in his splendid monograph on this subject, reports , 
a personal experience with 144 cases, only 14 of which were 
over one year of age. One hundred and twenty-four lapar- 
otomies were performed, with a mortality of 32.2 per cent. 
In no case was a tumor, much less a lipoma, the cause of the . 
intestinal invagination. Indeed, the etiological influence of 
tumor in the production of intussusception seems to be re- 
stricted entirely to adult life. These tumors may be benign 
or malignant. Under the benign may be classified polyp, li- 
poma, adenoma, fibroma, myofibroma, myxoma, myxofibroma, 
papilloma, and cyst. The tumor is practically always affixed to 
the apex of the invagination. The malignant tumors are es- 
sentially degenerations of primarily benign neoplasms. 

It can be no longer doubted that simple intussusception is 
most always induced by irregular and increased peristaltic 
activity of the intestines. This explains why children, in 
whom peristalsis is most active, become the usual victims of. 
this accident. On the other hand, not only for the child but 
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for the adult as well, tliere are certain anatoniical factors, as- 
sociated with or v/ithout trauma, which play an important role 
in tlie production of intestinal iuvag^iuation. They are the 
difference in diameter of the ileum and ctccum, prolap 5 c of 
the mucosa of tiie ileum, abnormal mobility of the tnesen- 
ttry, benign and malignant tumors of tiie intestine. isUra-in- 
testinal foreign bodies, and finally certain para-intcstinal .ii>- 
pendages, as appendices and inverted Meckel’s diverticula. 

Of these causes producing acute intestinal obstructicn due 
to intussusception we will consider only lipoma. A review of 
the 21 cases abstracted above reveals the fact tiiat tb.erc are 
only seven successful laparotomies, involving a resection or 
an enterotomy; of these the present report contributes two. 
.Although 12 recoveries are recorded, and the result not stated 
in three, in a number of the cases it will be seen that eitlicr a 
spontaneous cure occurred by sloughing away of liic intussus- 
ception, or an excision of the intussusception and luir.or per 
rectum was performed. Six patients died. Below are t.abu- 
latcd the seven successfully laparotomicd cases of intussuscep- 
tion due to Vipomata producing acute intestinal obstruction. 

It is noteworthy that the mortality is liigliest when the 
attack is very acute and the obstnzetion complete; also, that 
wdien the onset is not so sudden the li[K)nia is lars^cr, ii'.u 
located in the colon, having a large lumen. An analysis of the 
cases relative to the location of the lipomata dcsr.on.Aratc:, 


the following: 

Cxcinn . . I 

Dcfccndins colon ,l 

Ileocolic - 

Ileum - 5 

Jejunum 

Rectum - *5 

Sigmoid -i 

Trmaverze colon s 
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Obviottsly, wc cannot agree wnh .wl’.c; ar.d 
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Result. 

Recovery 

Recovery 

Recovery 

Recovery 

Recovery 

Recovery 

Recovery 
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IXTUSSUSCEPTION* CAUSED liY IJPO.MA 




Annals of Surgery, Fcbruar>% 1911) in the stau-incnt tl;ai 
“ intussusception occurring- in connection with benign growih.s 
in the large intestine are situated in cither the siginoii! ur 
rectiun.” These lipoinata are usually single, but snay lyj mul- 
tiple, as in Sangalli’s case. Histologically, they ca.n be cla.-.-i- 
fied as subserous and submucous. The former arise from a 
hyperplasia of the epiplois appendices, which, by tlieir growth 
may invaginate the bowel and then by traction })r ovokc an 
intussusception. The latter are alleged to cause tive large.',: 
lipomata occurring in the colon and rectutri, and nr.d their 
origin in the submucosa. Although in the maiority of o. I- 
lected cases this differentiation is not noted, and of th.e ca.-ct 
where the variety is stated there are 5 .sui)nmcou.s to 4 sub- 
serous,* tve believe that in the future with more coujplete and 
accurate iiistopathological examinations thi.s order m;iy l.e 
reversed. 

The male sex has been slightly more frequetnly .imictcd. 

Aside from the fact that intussu.<ccption due to liijcur.a i.-; 
a disease of adult life, age i.s no criterion, as tiie condition 
has been found at all ages from twenty-one to eighty-thrcc. 
although usually prior to the fifth decade of life. Titerc ntay 
or may not be a previous history of abdominal pain and in- 
testinal stenosis. Tlie .symptoms are. of course, th.o.tc tyjn.cal 
of acute intestinal obstruction when the attach ntaket its 


appearance, not infrecjuently. however, preceded liv a i rrir-.l 
of intennittent symptoms of partial obstructson. 0..:5:n:<'ndy. 
the diagnosis of intussusception cati he made by the e.xcin- 
sion of other {XDSsible causes, the pre.'eitcc of a pa.huaWe ir,n: ^ sn. 
the alxlomen or rectum, and rectal tette.-jm:?. i-l',-.! 3. 
mucus. The cause of the intussusception, ho'.vcvcr, ?• » tay 
discovered at operation or by tltc patnologi^t. i n.c 
is always grave. It may l>c summed up sn Uircc j - 
deeper the better, that i.s, the morf.ality V' r.mca h ■■ y' t. •- 
invagination ocair.s hi the colon th.an if it taia-- p!.,rr .•!-! 5 ? 
small intestine, and less in the descending ‘na.n ;n tac . "! 


colon. 


Tlic treatjnent of intussu'ception 
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Operative, Although a small percentage of cases have been 
and will be cured by spontaneous discharge of the intussuscep- 
tum and lipoma, to expect such a sequence would be the height 
of folly. Too much emphasis cannot be placed upon the earli- 
ness of operation. Care must be observed in attempting to 
disinvaginate the bowel, nor must much time be devoted to 
such an attempt. The best course is to reduce as much of the 
intussusception as may be quickly and easily accomplished, fol- 
lowed by enterotomy and the excision of the lipoma or intus- 
susceptum plus lipoma, or preferably resection of the entire 
intussusceptum, which must necessarily be the procedure if the 
tumor has undergone malignant degeneration or has a broad 
sessile attachment to the intestine, or the gut is found to be 
gangrenous. On the other hand, if the patient be an adult 
and his condition precarious, inguinal colostomy or ileocolos- 
tomy may be performed advantageously. The operation of 
artificial anus as a palliative procedure for this condition in an 
infant should never be practised, as they invariably succumb. 
The lesser of the two evils is always to resect, although the 
prospect is hopeless. Should the lipoma and intussusceptum 
present at the anus, resection or excision per rectum, followed 
immediately by laparotomy to secure the continuity of the 
colon, is the preferable course to pursue. 



SUPPURATION IN HALF OF A HORSESHOE 

KIDNEY/-' 


BY JAMES E. THOMPSON, F.R.C.S.(Ens.). 

OF GALVESTON', TEXAS. 

Horseshoe kidney is not of very frequent occunciicc. 
Both found it five times in 1630 autopsies at Basel (s.e., isj 
0.3 per cent.) ; in 832 male cadavers twice (0.2.}. per cent) ; 
in 798 females three times (0,37 per cent). Altljon^di slat's- 
tics vary, these figures may be taken as fairly representative, 
and we may expect horseshoe kidney in one cadaver out of 
300. It will be seen that this is not quite a negligible quaji- 
tity; and the frequency of the condition demands that at lea/, 
a thought should be given to the possibility of its prescsice 
when dealing with any renal or obscure abdoniinopelvic tumor. 

The case that fomis the basis of this paper was one of 
pyonephrosis, occurring in a young girl fifteen years of age, 
who presented symptoms pointing very strongly to a diagttosis 
of renal calculus. 


Case I. — History, — A. 2 ^ 1 . , aged fifteen, a wcll-noari^hcd gir), 

came under my care in July, 1908. For six years she had ^tsf- 

icred from pain in the left side. The situation of the pain w.s> in 

the lower part of the lumbar region and the left iliac lujfa. !t 

was more or less constant, and was asiodated with irrit-iialuy 

of the bladder, shown by frequent painful urination. Ai irfv.ns- 

lar intervals it was paro.xysmal and very intense, at wind; pcriv i 

it was accompanied by severe chills and high fever. So 

had been noticed in the quantity of the urine, nor had the <35: la: - 

been altered up to two month.s before exansinanen, v.-;;rn 

* * • * « 
became turbid and of an offensive odor. At r.a m-ne rx. t any 

blood been noticed in the urine, nor had gr.avel or .invihxng .'c'en.- 

bling stones been passed. During the last two r.-cato'. uv* 

paro.xysms of pain had been so frequent tnat me rA;er;.5 .- c-e 

very anxious for some ntedicaS treatment 


* RcAil beferc tl:e .-^merkan Sufsical 
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Examination . — The urine was slightly alkaline ; specific grav- 
ity 1022 ; contained quantities of pus. It was free from tubercle 
bacilli, but contained myriads of colon bacilli. There were no 
crystals. Physical examination revealed very little. No swell- 
ing could be felt in either loin or groin, but pressure in the left 
iliac fossa elicited some pain. 

Operation. — As the child had never menstruated and was 
extremely nervous, no vaginal examination was made, but an 
anaesthetic was given and arrangements made to do a radical 
operation if it was found necessary. Under the anaesthetic a 
slight swelling was found in the upper part of the left iliac fossa, 
and it was decided to make a low lumbar incision and explore it 
retroperitoneally. An incision was made like that formerly em- 
ployed for the retroperitoneal exposure of the common iliac 
artery. A flattened cystic tumor was found lying in the iliac 
fossa and extending as far as the brim of the pelvis. Absence 
of the left kidney was demonstrated in its normal lumbar posi- 
tion, so it was decided that the tumor was probably a misplaced 
kidney. While it was being exposed and isolated, an opening 
was accidentally made into one of the cystic swellings, out of 
which pus flowed. The interior of the cysts was now explored, 
but no stones were found. That it was without doubt the kidney 
was easily shown by the blood-vessels, which entered the mesial 
and upper border, while the ureter came out of the same border 
and coursed over the front of the swelling on its way to the blad- 
der. While the lower end of the kidney was being isolated, it 
was seen to narrow materially into a kind of neck and then to 
expand immediately into a mass that lay transversely over the 
front of the last lumbar vertebra. Thinking of horseshoe kidney, 
I examined this mass carefully, and satisfied myself that it was 
the right kidney. A clamp was applied to the narrow neck, the 
intervening glandular tissue was crushed, and a ligature applied 
in the groove, after which the left diseased kidney was removed. 
The ureter was very short (about inches long), and it was 
ligatured close to the bladder, the cut end being disinfected 
with phenol. 

Convalescence was uninterrupted, the right kidney being able 
to carry on the excretory functions without difficulty. 

Pathologic Specimen . — ^The removed organ was a typically dilated 
pyonephrotic kidney, exactly the counterpart of many kidneys the seat of 
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renal calculi. The cavitici couMincJ thin pufukni urine, were c.nly 

motlcrately ciislc.'ided. No signs of calculi were diic-avcrc'.l, was there 

any evidence oi tuberculosis. The orgruj was thttc.ncd at t;;e time us 
observation, and it was cvuienl that draiitage along the ureter had Iren 
very free. 


It is possible that the kidtiey at one tiiiie itad been the seas 
of one or more calculi, which at some time previous to litc 
operation had become disintcgratc<I am! parsed out vritliout 
the patient’s knowledge. But, on the other hnttd, it i> ju t 
as probable that the case was one of primary hydriiiieplirtois 
which had become infected secondarily with pyogesste organ- 
isms (colon bacilli), weight being given to this latter s',:g- 
gestion by the frequency with wliich h(>rseshi.>e kidr.eys sltow 
evidence of hydronephrosis in greater or less degree. 

The tendency of horseshoe kidneys to become diseased t.. 
very marked, and I have been able to fuid rccunls of si:-; 
cases of hydrojicphrosis (Socin.* Barth,- Israel-* and 
of five cases of calcuhts (Phillips,^ Bra-un.'" Ivumpel.' I^r.ael 
and Schuciiardt'^) : one case of sarcoma (Koenig'*), .and or.c 
case of pyonephrosia (Sntlierland and F.dtlingion' * ,) 
ated vrilh cnlcnlus. Of these only three ca.u be clnuactcriecd 
as cases of pyonephrosis (Phillij)>’s, Braun’s, attd .Sutherland 
and Eddington’.s). One (Sutherlattd atnl io!<li!Jgt'<n’s) v.a; 
a case of pure pyonephrosis tm.i-^sociated with citln r n.'.lwicle 
or stone. In which resjx^ct it resemide^ tl’.c ca.-e tisat 
the subjext uf this j>aj)cr. Ttte other tv.t> were ca c^ ‘U v.d- 
culous pyonephrosis (Phillips's atu! BraurYs} a:;-! “a»r *>( 
them is reniarkaide, owing to the fact that i-tuh ddc:. the 
kiihiey were infected atid contained sion.us. Only 'O t.-c 
patients ( Braun’s j was operated t n a.nd thN v,;m: 'r- '. -’S 
fat:d from hcir.orrhage, caused by icrrritn: t'nc left rw.n:l ven.s 
Tile liistory of tliese tliree ca^cs I h.ave appended Ic.Owa 



SURGICAL TREATMENT OF FISTULA IN ANO WITH- 
OUT MUTILATION OF THE SPHINCTER. 


BY KENNETH A. J. MACKENZIE, M. D., 

OF PORTLAND, OREGON. 

Professor of Operative Surgery in the University of Oregon. 

The object of this study is not to advocate a new method, 
because it would appear that in the search of new methods 
in this, as in all branches of surgery, it is found that “ there 
is nothing new under the sun.” 

The writer of late has found a few cases of anal flstulse 
in which a departure from- present standards has seemed to be 
productive of results, apparently shortening the term of treat- 
ment and obviating the disagreeable consequences of the radi- 
cal operations at present in vogue. The fact that the method 
has been used mainly in inveterate cases, which in some 
instances had resisted all manner of topical and operative 
treatment over long periods of time, furnishes the hope that 
the method proposed will fit into a large enough number of 
cases to justify its raison d’etre. 

It is not intended to include in the scope of this study all 
varieties of fistulse that are found affecting the rectum and 
its neighborhood. Obviously enough it is proper to exclude 
those forms which are strictly extrinsic and which originate, 
for example, in diseases of the pelvic bones, diseases of the 
bladder, prostate, urethra, and other contiguous organs and 
parts which extend very readily to the perirectal tissues and 
ultimately invade the bowel, simulating very closely the 'types 
undfer consideration. 

For the same reason fistulse that , have a specific constitu- 
tional origin are excluded, except the tuberculous forms which 
afford special indication for the method of treatment herein 
advocated. 

360 



ima m ano consists oi me complete division oi tuc struc- 
tures involved between the two ends of tlie fistulous tract, 
and in the incomplete forms the rule has been to create a 
terminal orifice by force either within or without and lay 
bare the tract, forcing the surface to heal by granulation. 

In the case of simple, submucous anal fistula the method 
is without fault. In the varieties of rectal fistula, having 
their internal terminus without the bounds of the interna! 
sphincter or between the sphincters, the method is also ap- 
plicable, notwithstanding the fact that even in these cases a 
partial loss of sphincter control occasionally results. 

In that group of cases in which the fistulous tract has 
its internal orifice beginning at some point within and above 
the internal sphincter or in some part of the rectal wall 
the effect of the complete section of the structures involved 
always results in some degree of impairment of sphincter con- 
trol, causing very often a state in which there is much in- 
convenience and discomfort, if not abject misery. 

Methods of operation have been devised to obviate these 
results, but almost without exception the treatment of fistula 
in ano stands as it stood one hundred years ago. 

The first and practically the only radical departure from 
old methods was the complete resection of the fistulous tract 
beyond its bounds and its subsequent suture. Tills method 
has been successful in selected cases generally speaking, when 
the infective process had ceased in a single, direct, fistulous 
tract, rendered sterile through lapse of time. It has failed so 
often and so frequently made a bad state worse that it is -ale 
to say that the tendency of surgeons is to abandon it. It 
is absolutely contraindicated in infective state.s and m complor 
rectal fistulre. 


A study of the distribution and direction of rectal ir'lidre 
based upon anatomic lines of cleavage is all-importnr.t in 
this study. Rectal fistuire undoubtcfily originate wnum an'l 
without the bowel. A streptococcus or mixed iniVrti<',n ot tire 
integuments covering the buttock.s will sotni-iitnc' p.-netrate 
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the planes of fascia, and, following the trail of the lymphatics 
and vessels, and lines of least resistance, lead to the rectal 
wall and penetrate. That complete and incomplete forms of 
fistulse with all manner of ramifications may originate in this 
way is without doubt. 

The greatest number of fistulse of the type with which this 
study deals originate within the bowel, and the internal orifice 
of the tract will be found in most cases at the anorectal junc- 
tion, generally speaking within the posterior quadrant of 
the anal ring. 

The sequence of events is : (i) diminished resistance, (2) 
trauma, (3) invasion of micro-organisms, (4) ulceration, (5) 
perforation, (6) infiltration of the fat layers, (7) formation 
of abscess. The spread of the abscess afterward and its final 
localization determine the fistulous tracts and zone. 

It is believed that fully three-fourths of all rectal fistulse 
originate within the lumen of the bowel. The tendency of 
fistulse which result from ischiorectal abscesses originating 
without is to perforate the rectal wall above the level of the 
external sphincter; whereas, rectal fistulse which result from 
abscesses originating within the bowel tend to perforate 
through the sphincters or between them. 

The submucous and the combined submucous and sub- 
cutaneous varieties afford exceptions to this rule, rising as they 
do at times to high levels in the rectal walls. 

Stercoral or pressure ulcers are sometimes found in the 
sigmoid and rectum, which perforate and cause perirectal 
abscesses. 

In the service of a colleague at the present time is a 
case of fistula, the outer opening of which is in the right 
groin, the internal opening beyond the reach of the sigmoid- 
oscope, situated probably in some part of the colon. Water 
forced into the rectum makes its escape freely through the 
fistulous tract. The history of this case makes it evident 
that the ulcer was the result of chronic constipation. ' 

When an ulcer perforates the rectal wall and an abscess 
emerges, its course and spread are determined by various 
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factors. If the abscess is small, the resistance strong, and 
the inflammatory action moderate, it may take a straight 
course to the surface and point, leading to the formation of 
a single, straight, direct tract, which after a variable period 
of activity will contract and form a canal with a dense, limit- 
ing, fibrous wall. 

This is the simplest type of fistula and is amenable to 
easy surgical cure, yielding readily even to proper topical treat- 
ment. Such fistulas as these, because of their accessibility, 
will often yield to the use of Beck’s paste, which obviously 
enough would not avail in the treatment of the complex 
forms herein referred to. 

The superimposed and concentric arrangement of the fat 
layers in the buttocks and perirectal region has a very im- 
portant influence in determining not only the boundaries of 
any forming abscess, but the direction and distribution of 
the succeeding fistulous tracts; thus, an abscess which has 
left the rectal wall may course into the deepest layers of the 
■fat next to the gluteal muscles, and in this plane of fat and 
connective tissue, divide and subdivide into branches, which, 
turning hither and thither, become lost in blind ends in the 
fat, giving no evidence of their existence by any palpable 
or visible signs without; draining, however, toward the skin 
and finding an outlet at or near the anal margin. In like 
manner the abscess may emerge from the point of per- 
foration in the rectal wall in any one of the well-marked 
layers of connective tissue or occupy each layer definitely. 

In other instances the spread and distribution of the fis- 
tula is general, with all the fat layers and fossae involved, 
the whole region then becoming literally honeycombed 
with fistulous tracts, all draining toward a common point 
without. 

This tendency of rectal fistulas to follow definitely the 
planes of tissue is even seen in the most superficial varieties, 
which are typified in those not uncommon forms in which the 
abscess and its succeeding fistulas are strictly submucous, 
subcutaneous, or both combined. 
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In peri-, retro, and ischiorectal abscesses the lines of cleav- 
age are followed in the sanre general way. In the first two 
varieties the abscess rniay take a course upward and per- 
forate the rectal wall above the sphincter level or even above 
the levator ani muscle, or course downward and point in 
the usual situation. In the former event the discovery of 
the fistula may be difficult; in the latter it may be mistaken 
for and incorrectly treated on the same lines as the socalled 
blind external fistula. 

The most complex form of rectal fistula is that which, 
on one or both sides of the rectum, has branches like the 
tentacles of an octopus, passing into the various fat fossae 
surrounding the bowel and burrowing deep into the fat layers 
covering the buttocks, having, perhaps, only one outlet. This 
type of fistula, which on the surface may have all the ear- 
marks of a simple fistula, may be approached by a radical 
process of treatment with a very reasonable prospect of 
complete cure, but not by the methods commonly in vogue. 

The examination of a large segment of the buttock which 
was resected for the cure of one of the cases referred to 
in this study illustrates in a striking manner the tendency 
of anorectal fistul^e after perforating the rectal wall to oc- 
cupy one or other or all of the fat layers by branching in 
various directions, at times pointing to the surface but more 
frequently terminating in blind ends within the layers oc- 
cupied, all converging like the branches of a river into one 
channel. 

In the same specimen was seen, following the same dis- 
tribution, many branching lines of cicatricial tissue, showing 
that some of the sinuses had healed, while others seemed 
to be in the course of a slow process of extinction; 

Surgeons who have observed this complex type of fis- 
tula will agree that the operative measures in common use 
not infrequently fail even when the most radical steps are 
taken. The reason is plain. If a complete section is made 
of the fistulous tract into the rectum, including the division 
of one or both the sphincters, and all care is taken to lay 
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bare all visible and accessible tracts, if one of the many 
branching tracts remain, and it is impossible in many cases 
to note them all, it may be laid down as a law and for 
the most obvious reasons that the fistula will persist in situ. 
So often is this result observed that the fistula under the 
conditions named could very well be termed the “ paradoxical ” 
fistula. 

Several cases have been observed in which apparently very 
complete operations were performed by different operators, 
and in all the last condition, if anything, was worse than the 
first, the fistula persisting in loco with some degree of in- 
continence a feature of all. 

Why does the fistula persist? Plainly the answer is that, 
whereas the main fistula was properly attacked and a com- 
plete section made of the intervening tissue into the bowel, 
some remote branch or feeders some distance removed from 
the field of operation, concealed in one or other of the fat 
layers, remained to determine a relapse of the morbid proc- 
ess. The ultimate result of incontinence in these cases 
which was not the result of the first, but rather the con- 
tinuous effect of the later operations, is explained on the 
ground that the first incision divided the external sphincter 
completely and the internal sphincter in part only, leaving 
enough power in both to control the bowel adequately; the 
succeeding operations performed in exactly the same region 
and on the same theory of treatment, dividing more and 
more of the internal sphincter, of necessity the time comes 
at last when the remnant of the sphincter is divided, inconti- 
nence thereupon resulting. 

It will sometimes happen that the abscess on emerging 
from the rectal wall will invade both sides simultaneously, or 
if one side alone is invaded the process may readily ex- 
tend to the opposite side, causing ultimately a symmetrical 
distribution of fistulse of the character described in both 
buttocks. 

To this group belong the several varieties of so-called 
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horseshoe fistulse, which more than all other forms of com- 
plex fistulae require radical treatment. 

According to Tuttle, in general hospital practice in this 
era of advanced surgery, operative failures in a large number 
of cases investigated amounted to 45 per cent. 

Proctologists inveigh against these figures and protest 
that the operations are performed by incompetents, which 
term includes surgeons, and that in their hands the figures 
indicating failure would be negligible or nil. Is this true? 

Certain facts must be connoted: (i) The divulsion of 
the sphincter alone is known to cause incontinence, even 
when done with care and without apparent damage to the 
fibres of the muscles other than their undue stretching. (2) 
The single simple section of the two sphincters at a correct 
angle will sometimes cause incontinence, and there are added 
dangers when the section of the sphincter is associated with 
its previous complete divulsion. (3) The single, simple sec- 
tion of the external sphincter alone at a correct angle is also 
known to cause well-marked incontinence. (4) It is held 
by competent authorities that incontinence may be caused 
by division of one or other of the nerves supplying the 
parts in question. Unfortimately, for the force of this par- 
ticular argument, anatomists have not yet made clear the 
exact manner of the end distribution of the nerve supply 
of this peculiar group of muscles. If one could imagine a 
single nerve-trunk reaching a circular muscle like the external 
sphincter and furnishing half of its circumference with the 
power of motion and control, one could readily understand 
that its division could easily be effected by a fortuitous cut 
properly directed with reference to mere technic and cause 
a hopeless paralysis of the part. However strong the assevera- 
tions of writers and others that operative failures and incon- 
tinence following surgical procedure are a reproach to surgery 
and a stigma on the particular operator who meets them, 
the fact remains that there are abundant reasons for their 
occurrence apart from any system of treatment, and that every 
surgeon and proctologist, if he tell the truth, will admit a 
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very considerable percentage of ' operative failures and an 
occasional case of incontinence as long, at least, as present 
surgical methods are in vogue. 

It is thought that one of the factors that has retarded 
the progress of surgery in the treatment of anorectal fistula is 
the paramount position that has been given to the principle 
of drainage in the treatment of tliis disorder. 

A minute study of a fistulous channel with all its 
ramifications reveals readily that its drainage is usually free, 
continuous, and sufficient, and that once the fistulous tract 
has been established, it is not subject to those complica- 
tions which arise from defective drainage, and that even 
when the evidence is presented of defective drainage in the 
presence of a freshly formed abscess, careful scrutiny will 
show that it was not so much the result of defective drainage 
as renewed infection or reinfection of a part highly sus- 
ceptible and continuously exposed to bizarre and multiform 
infective processes. 

The state of perpetual unrest of the parts is the great pre- 
disposing factor and, on the other hand, in certain groups 
of cases infection is maintained in loco by repeated trauma, 
while in other reinfection takes place intermittently by the 
passage of fresh hosts of organisms from the neighboring 
bowel. 

The principle of drainage is conceded to be paramount 
in the treatment of all abscesses that develop in the neigh- 
borhood of the rectum, and executed properly would in all 
cases prevent the development of fistulas. It is held, on the 
, other hand, that in the treatment of rectal fistula, in order 
to compass their radical cure, the principle of drainage must 
yield to some means which will do for the relief of fistulas 
what drainage does for abscess, and this brings us to the 
consideration of a wider application of the principle of extirpa- 
tion for the cure of fistula in ano than has been heretofore 
considered. 

It is proposed to proceed by the following steps : 
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1. The patient is prepared in the most careful way as 
for any major surgical operation on these parts. 

2. The sphincter is completely dilated. 

3. The internal orifice of the fistula is minutely examined 
and with a proper instrument is very cautiously dilated. After 
dilatation the mucosa is uplifted and pared with curved scis- 
sors in the direction of the long axis of the bowel, and with 
a small knife or fine scissors the circumference of the mus- 
cular layer is then trimmed and vivified. If need be, the 
opening may be incised or split in the direction of the cir- 
cumference of the sphincter. After this has been done a 
few interrupted sutures of iodized catgut are introduced in 
the muscular layer at right angles with the sphincter, tied and 
divided. The mucous membrane is then sutured with inter- 
rupted chromic catgut or silk sutures, properly spaced. If 
more than one orifice exists, of course the same procedure is 
followed. 

4. A flap is made on the side involved, beginning by 
making a small semilunar incision just beyond the border 
of the , external sphincter, dividing the parts down to the 
fistulous tract, the latter being divided flush at its point of 
emergence from the bowel. The incision is extended from 
both ends of the first incision outward and made large and deep 
enough to include, if possible, under the eye all visible and ac- 
cessible branching tracts. The exigencies of the case may 
require sometimes the lifting of one or other of the buttocks 
in its entirety. 

In one case, already referred to it was necessary 
to make a complete flap and partial resection of both but- 
tocks in order to reach the deepest and most distant branching 
tracts. 

5. The opposite side of the rectal opening is now at- 
tacked, and after all doubtful tissues have been removed the 
rectal walls are infolded once or twice over the line of suture 
within. The greatest care must be exercised in removing all 
doubtful tissues. If need be the cautery could be used for 
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Sectional view of pelvis showing tendency of complex anorectal fistula to branch 
into any one or all of the concentric layers of fat in the buttocks and rectal fossae, and 
to terminate in blind ends (diagrammatic). 



Fig. 2 



Proximate and distant branching and symmetrical spread of horseshoe fistula, 
having two orifices without opening within the bowel. Scheme of flap formation for 
adapted cases. 









Fig. 4 



Complex anorectal fistula 


tracking backward: branchin" 
for adapted cases. ° 


scheme of flap formation 
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Flap reflected with contained fistulous tract, preparatory to e.'ctirr)ation 
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their complete destruction, or substituted entirely for the 
suture of these parts. 

6. The exposed flap is next attacked with knife or large 
pointed scissors curved on the flat, and the original tract, 
its branches, and the entire fistulous zone including every 
branching tract resected. Careful search will be made in 
the ischiorectal fossa and perirectal spaces for any concealed 
tracts. 

7* The whole field is then carefully flushed with normal 
salt solution, and, if need be, antiseptisized and the fat layers 
sutured with buried catgut so as to close all dead spaces. In 
many cases the entire wound may be closed as in the case of 
breast amputation, or a small drain may be left for twenty- 
four or forty-eight hours. 

REPORT OF TWO EXTREME CASES OP COMPLETE FISTULA (INVETER- 
ATE forms) RELIEVED BY THIS METHOD OF OPERATION. 

Case I. — W. G., aged seventy years, Civil War veteran. 
Developed in 1863 a rectal fistula on which many operations were 
done from time to time, the condition becoming more aggra- 
vated. 

Original examination, September, 1909, revealed a single 
rectal gap with numerous branches extending into the ischiorectal 
fossae on both sides and over the buttocks, branching under 
the skin on both sides of the scrotum and as high up as the 
groin, numerous openings discharging freely. Partial loss of 
control. 

For relief of this case which had existed for forty-six years, 
both buttocks were lifted by large “ trap-door ” flaps and made 
to include as nearly as possible all branching tracts, resection 
of the fistula throughout the fat layers in the flaps, resection 
of all subcutaneous tracts with openings without. Suture of 
the . rectum not necessary in this case. Partial resection of both 
flaps where tissues were unduly undermined. Replacement of 
the flaps by suture, closure of gaps by plastic procedure, moder- 
ate packing of open subcutaneous tracts. Complete healing of the 
entire area in three months. No recurrence. 

Case II. — Mrs. J. B., aged thirty-two years. Horseshoe 
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fistula, single opening in the posterior rectal wall at the ano- 
rectal junction, tracking backward toward the coccyx and sac- 
rum, and branching into the fat of the gluteal folds, right and left. 
The condition had lasted four years. 

Treated by incision on two or three different occasions. No 
rectal incontinence. The “ trap-door ” incision made behind the 
anus by method described, lifting the large flap which con- 
tained all branching tracts and scar tissue showing obliterated 
sinuses; complete extirpation of complete fistula; replacement 
of the flap ; primary union. A slight shallow tract developed for 
a short time, which yielded very readily to moderate use of 
Beck’s paste. 



EVERTED DORSAL DISLOCATIONS OF THE HIP.'^ 
BY OSCAR H. ALLIS, M.D., 

OF PHILADELPHIA, 

WITH THE REPORT OF A CASE MISTAKEN FOR FRACTURE OF THE FEMORAL NECK. 

BY JOHN B. ROBERTS, M.D., 

OF PHILADELPHIA. 

In this variety of dislocation the foot is everted, while the 
head of the femur lies outward upon the dorsum of the ilium. 
This form of luxation of the head of the femur may be pri- 
mary or secondary. By primary I mean that the head of the 
bone escapes from the socket while the femur is in a condition 
of external rotation, and the dislocation occurs with all the 
signs of dorsal dislocation reversed. In other words, tiie 
ordinary dorsal dislocation is attended with adduction of the 
knee and rotation inward of the femur and foot, and when 
the patient lies on his back the trochanter will be on a higher 
plane than the dislocated head, with the latter pointing inward 
and downward; while in dorsal dislocation with eversion of 
the foot the femur will not be adducted nor will it be rotated 
inward, but both the femur and the foot will be turned out- 
ward, and the great trochanter, instead of being on a higher 
level than the dislocated head, will be at a lower level when 
the patient is in the supine position. 

I have seen one case of undoubted primary inverted dorsal 
dislocation of the hip. 

A middle-aged man was leading a horse on a smooth icy 
road, when the animal reared, slipped, and fell. The horse fell 
upon the man, rendering him instantly helpless. He was con- 
veyed to his home by a policeman, and through the courtesy of 
Dr. W. Stillwell I saw him an hour after the injury, before any 
attempt had been made at reduction. The limb was abducted 

* Read before the American Surgical Association, June. 19, 1911. 
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and flexed slightly at the hip and knee, occupying a constrained 
position, with the foot turned outward. The reduction was 
accomplished under ether in the following way; The pelvis of 
the patient, lying on his back, was first fastened securely to- the 
floor by means of muslin bandages passed through hooks in the 
floor, situated at the borders of the pelvis and at the perineum. 
The leg was flexed on the thigh, the thigh on the pelvis, and trac- 
tion was made directly upward until the head of the femur reached 
the level of the socket. The traction was' next made inward 
toward the umbilicus, in order to bring the head over the socket, 
then the knee was carried downward and the head of the bone 
was found to have come into place. The patient returned to 
work in a few weeks. 

Experimental work has demonstrated the possibility of 
primary everted dorsal dislocations. With the cadaver 
strapped firmly to a suitable table, the femur should be flexed 
to a right angle with the pelvis and the leg at a right angle 
to the thigh. The operator, standing on the right side, should 
steady the right knee with his left hand, and, seizing the right 
ankle with the right hand should rotate the femur by turning 
the ankle like the spoke of a wheel inward toward the pubes, 
with the femur slightly adducted. The rotation ruptures the 
capsule and the head falls outward. Then if the limb is ex- 
tended, the symptoms of dorsal dislocation with eversion will 
be present. I have repeatedly produced the luxation by this 
manipulation, but have quite as frequently fractured the femur 
in the undertaking. 

The secondary variety may be produced through unspent 
forces, converting a primary dorsal with inversion into a 
dorsal with eversion, or as is not uncommonly the case, it may 
occur as the result of unsuccessful attempts at reduction by 
means of manipulation with circumduction. This method 
has repeatedly converted a dorsal dislocation into a pubic or 
obturator and not infrequently has converted a dorsal with 
inversion into a dorsal with eversion. In the case reported 
by Dr. R ober ts, attempts had been made to restore motion 
to a joint idfEened -by .phrqm^^ .In, .doing so the 
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of the spine was found, and no definite account of a fracture of 
the limb was obtained. 

My attempts to obtain a clear history of the condition previous 
to my first interview were unsatisfactory. After eliciting the 
objective facts just mentioned, I concluded that the woman was 
suffering from an old fracture of the neck of the femur, a rigid 
knee from continued immobility in the extended posture, and a 
hysteroidal condition of the nervous system. 

The antecedent hospital notes were surgically rather desultory ; 
but from them the following information was obtainable: The 
patient had been admitted about six weeks prior to my seeing her. 
She had stated that the present trouble dated from January, 1910, 
when rheumatism occurred in both legs. It was more severe in 
the right hip than in the left, and increased so much that she 
became delirious. The right leg became swollen and oedematous. 
This condition had lasted until she was admitted to the hospital. 
Then the right knee was found to be stiff in the extended position, 
but the principal trouble was the great pain in the hip of the same 
leg. Temperature, pulse, and respiration were normal. The 
examination of the chest, abdomen, pelvis, and urine was nega- 
tive, and nothing unusual was found in her menstrual history. 
No tubercle bacilli were found in the blood. 

The woman herself gave as her opinion that the hip trouble 
might have developed from a fall sustained four or five days prior 
to the onset of the pains, which her family physician had called 
rheumatism. At that time she had bruised the left leg only, did 
not seem much hurt, and had walked freely afterwards. 

Four years previously she had given birth to her youngest 
child, six weeks after which she had had what was called typhoid 
fever for a few days. Prior to these occurrences there had been 
a sore on the vulva, but no subsequent symptoms had developed. 

When admitted to hospital the right leg was everted, being 
painful and tender over its whole extent and helpless as to volun- 
tary motion or usefulness. The woman could not stand or walk 
and had been in bed for several months. There was slight pitting 
on pressure. Sensation was preserved. The right leg was some- 
what smaller than the left in circumference, and is described in 
the hospital notes as being shorter than the left. 

Some time after her admission an X-ray plate was obtained 
and the report made that the skiagraph was negative as to patho- 
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AnUylo:.)*'. from arlluiiis of riKht hip before manipulations caused dislo- 
cation. (Reversal of pl.iic makes tins .appear to be left hip.) 


E.verted dorsal (supracotyloid) dislocation of right hip, (Reversal of plate 
makes this appear to be left hip.) 
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Evened dorsal (supracotyloid) dislocation or right hip, 



Everted dorsal (supracotyloid) dislocation of right hip. (Photograph taken with 
patient lying on bed. because of her nervousness after the anterior view was taken by 
photographer.) 



Sinus where 
drainage tube 
had been 
placed. 


Showing ability to flex hip in sitting posture after excision of head 
of femur for everted dorsal (supracotyloid) dislocation of right hip. 
Taken about three weeks after operation. Knee is still somewhat stiff 
because of long previous retention of patient in bed, previous to 
the dislocation. 
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sultation Dr. James H. Hutchinson, Dr, J. Torrance Rugh, a 
surgeon and the orthopaedist respectively of the hospital, and 
Dr. Oscar H. Allis, who has made such a valuable study of 
dislocations of the hip. 

The question submitted was whether attempts should be made 
to reduce the luxation rather than excise at once the head of the 
femur and thus establish a movable hip- joint. 

The acetabulum after the lapse of about five weeks was presu- 
mably well clogged with remains of capsule and with inflamma- 
tory exudate. It was known to have been an abnormal joint 
before the luxation took place. The attempts at reducing the 
displacement by my predecessor were apparently successful, but 
he was unable to keep the head in the socket, and suspected that 
the acetabular rim had been broken off. If a stiff hip occurred 
after a successful replacement, the patient would lose either the 
ability to flex the hip, as in sitting, or the power to straighten it, 
as in standing. The joint would be fixed in a position favorable 
for only one posture, and the patient would be unable to assume 
the other. My own feeling at first was that reduction should 
be attempted; but after hearing the opinion of my associates, 
and considering the history, I decided that it would be wiser to 
excise the head of the femur and establish a movable joint. 

On November 29, 1910, therefore, I made a long incision be- 
hind the great trochanter and found the head lying on the ilium 
considerably above and a short distance behind the acetabulum. 
It rested in a socket-like depression caused by the normal con- 
cavity of the bone at that site being deepened by inflammatory 
thickening of the surrounding soft tissues. The acetabulum was 
readily identified. It was situated about inches below and 
a little in front of the resting place of the femoral head. It 
was filled with soft structures through which the socket could 
be felt with the finger-tip. The head of the femur was removed 
by dividing the neck close to it and the wound closed with 
sutures, after a drainage tube had been introduced. A gypsum 
encasement including the pelvis, hip, and thigh was applied, with 
the limb extended and slightly everted. Traction on the leg was 
made by Buck’s method with about twenty pounds attached to the 
stirrup. An opening was left in the gypsum splint for dressing 
the wound. I \ 

The drainage tube was removed early, the canal left by its 
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withdrawal loosely packed with gauze, and the encasement re- 
moved permanently in less than three weeks. Massage and pas- 
sive motions of the knee and hip were ordered on the twenty- 
second day ; the patient got out of bed on the twenty-fourth day, 
and was directed to sit up in a chair, and gradually increase the 
flexion of the hip. 

She continued to be very much afraid to use the limb or try 
to walk, and said that she had not been out of bed for a year; 
but at the end of a month she was walking a little on crutches, 
and the knee, though still stiff from long disuse, was gaining 
normal mobility under manipulation. The wound had healed 
promptly except that a sinus existed at the point where the 
drainage tube was employed. Flexion and rotation of the hip 
were quite good. 

She was ordered to wear a shoe with a high heel and sole, and 
as rapidly as possible to dispense with crutches or cane. She 
was unwilling to obtain the shoe before leaving the hospital. 
Since she went home I have not seen her. A letter recently 
received shows that she has not obeyed orders in regard to using 
the limb actively. I, therefore, fear that she will not obtain 
as satisfactory a hip- joint as she otherwise would. 

This case is reported because of the infrequency of re- 
versed or everted dorsal dislocations of the femur, and be- 
cause my ignorance of the condition led me to believe at first 
that I had an old fracture of the neck of the bone before 
me. It is a good illustration also of the value of X-ray pic- 
tures. These should always be studied by the surgeon him- 
self, with, however, the aid of an experienced radiologist. I 
find it of the greatest importance to see and study the plates 
myself. Errors are likely to be made if the surgeon merely 
reads the report of the person who made the skiagraphic 
picture. 

In the instance before us the verbal report made to me by 
the resident surgeon of the hospital was that the first skia- 
graph showed a normal joint. This was found to be an 
erroneous statement, because inspection of the plate revealed 
arthritic changes. I have long regretted that I am not a 
skilled microscopist and a practical radiologist, in order to 
more properly gauge the value of my clinical diagnoses. 
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In 1892 Dr. L. A. Stimson reported to this association 
an interesting case of upward luxation of the hip which this 
case of mine resembles; and in the Transactions of 1900 is 
given the account of Dr. Oscar H. Allis’s valuable demonstra- 
tions of dislocations of the hip, made before the Fellows at 
the meeting of that year. Ridlon has reported a supracoty- 
loid dislocation, and adds a valuable bibliography. He gives 
what I think is a valuable hint. It is that the steady pelvis, 
necessary when reducing luxations of the hip, may be obtained 
by flexing the uninjured thigh strongly against the trunk of 
the patient and strapping it there. The operator’s assistants 
then have a grasp and a leverage by which the pelvis can be 
held practically immovable during such manipulations as may 
be required without fastening the patient to the floor with 
apparatus. 

It is now believed generally, I think, that leverage during 
flexion of the hip is the usual mechanism of luxations of the 
head of the femur. The femoral head probably escapes always 
downward by bursting tlie joint capsule, by means of pressure 
against its internal surface. Displacements then occur in 
various directions from the continuance of the accidental 
forces or as a result of incidental forces. The head of the 
bone may finally come to rest at any point around the socket. 
The capsule may be torn from the edge of the acetabulum, 
from the upper end of the femur, or between these two points. 
There are two usual positions on the anterior plane of the 
pelvis and two on the posterior plane, which have received 
tire names thyroid and pubic, and iliac and sciatic respectively. 
Greater laceration of the capsule, especially of its iliofemoral 
reinforcement, termed the inverted Y ligament, permits wider 
excursion of the head under displacing factors. As a conse- 
quence various modifications of the posterior and anterior dis- 
locations may occur. Their names are numerous, but the 
necessity of specific nomenclature is not very apparent. 

The capsule is not infrequently crowded into the acetabu- 
lum by the advancing head of the femur during attempts at 
reduction. This is most likely to occur when the course of 
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THE 'TREATMENT OF OBUQUE iii JbCAUTUKKiS OF 

THE TIBIA AND OTHER BONES BY MEANS 

OF EXTERNAL CLAMPS INSERTED THROUGH 

SMALL OPENINGS IN THE SKIN * 

BY LEONARD FREEMAN, M.D., 

OF DENVER, COLORADO, 

Professor of Surgery in the Medical Department of the University of Colorado. 

Many unsatisfactory results are obtained in oblique frac- 
tiii'es of the tibia. As soon as the injured muscles reg'ain their 
contractility, the fragments frequently begin to slide by each 
other with exasperating persistency, in spite of the most inge- 
nious splints; and all efforts to prevent shortening and deform- 
ity are too often futile after secondary contractures of the 
tissues occur. Even when the functional result is sufficiently 
good, the surgeon is still in legal danger, as I have seen in 
several instances, because a radiograph obtained by the patient 
can show such poor coaptation that a suit for damages may be 
instigated. 

The methods usually employed in the treatment of these 
oblique fractures are: 

1. Splints or plaster casts. These are often powerless to 
hold the fragments in place without undue tightness or inju- 
rious and painful pressure upon the bony prominences of knee 
or ankle. In addition, they do not exert traction ; and without 
this there can be no certainty that the fragments are held in 
alignment, owing to the thickness of the tissues, which is 
usually increased by swelling. 

2. Extension. In this situation extension is difficult to 
apply in sufficient amoimt without discomjfort to the patient. 
Even sloughing of the skin, injurious stretching of the liga- 
ments of the knee, or damage to the nerves or vessels may 

*Read before the American Surgical Association, June 19, ipn 
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result, to say nothing of the irksomeness of having to lie con- 
tinuously in one position for several weeks.^ 

3. Open operation. The difficulty can undoubtedly be 
remedied in this way, but at the expense of some risk. Such 
procedures usually mean a large wound together with con- 
siderable manipulation of the tissues and stripping up of the 
periosteum. Hemorrhage is at times hard to control, and 
fragments may have to be removed which could otherwise be 
left in place. All this gives rise to two dangers — infection and 
delayed or non-union. 

The chance of infection is perhaps not great with a com- 
petent surgeon and favorable surroundings; but in the hands 
of inexperienced operators, under whose care fractures most 
often fall, the danger is considerable. 

The tibia is one of the most frequent sites of delayed or 
non-union, and particularly is this tnie of fractures which 
have been operated upon and perhaps united by wires or bone 
plates. Fritz Konig asserts that this is due to the removal of 
blood-clots and tissue fragments, which are supposed to stim- 
ulate bony union, while others place the blame upon the 
foreign bodies introduced by the surgeon; but whatever the 
explanation may be, the fact remains. 

In addition, even if there were no real objections to an 
extensive open operation, there would still remain many 
patients who would refuse to have it done and numbers of 
physicians whose experience and prejudices would not permit 
them to do it. 

Hence it is desirable that there should be some easy and 
effective method of handling these oblique tibial fractures, 
which is not open to the criticisms mentioned above. With 
this idea in view, it occurred to me that all the requirements 
could be met, ip many instances, by inserting a screw with a 
long projecting end through a small hole in the skin into the 
upper fragment, well above the fracture, and another into the 

* Steinraann has recently applied his “ nail-extension ” to this form of 
fracture, which is, perhaps, an improvement over older procedures, 
although inferior, I believe, to the method to be described. 
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lower fragment; then reducing the fracture by manual exten- 
sion and fastening the screws together by a firm external 
clamp (Fig. i and Fig. 2, a, b). After testing the method, I 
made brief mention of it in a discussion on the operative treat- 
ment of fractures in the Surgical Section of the American 
A'ledical Association, June, 1908. 


Fig. I. 



E.\ternal damp in position in oblique fracture of the tibia. 

Operative Technic . — The shape of the fragments and their 
relation to each other are determined by manipulation and 
especially by the use of tlie X-ray. Under general anaesthesia 
two small incisions, each about one-fourth of an inch in length, 
are made through the skin and fascia over the flat anterior 
surface of the tibia, one below and one above the fracture. 
They should be situated well away from the break, — if pos- 
sible, in sound, unlacerated tissues. 

Through these incisions, holes must now be bored in the 
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bone for the reception of the screws. This, of course, can 
easily be done with ordinary drills; but unless some special 
apparatus is employed, such as I shall describe, the soft parts 
will close over and conceal the openings in the bone as soon as 
the drill is removed, thus preventing the insertion of the 
screw. Every surgeon who has done much bone work has 
doubtless been annoyed by similar occurrences. To prevent 
this I employ a small steel tube (Fig. 3, a) about the size of 
a lead pencil, having several sharp teeth at one end, which 
may be driven into the bone by a tap with some heavy instru- 


Fig. 2. 



(A) 



(B) 

(A), screws in place before reduction of fracture; (B), fracture reduced and screws clamped. 

ment. An obturator (Fig. 3, &) guards the teeth and facili- 
tates the forcing of the tube through the tissues by means of 
its pointed extremity. 

When the tube is set firmly against the bone, an assistant 
holds it in place by grasping with a pair of forceps the lateral 
projection provided for the purpose. The obturator is then 
removed, and a drill inserted in its place, which is fashioned 
with an adjustable shoulder to fit the tube (Fig. 3, c), in order 
to centralize the hole in the bone and facilitate the entrance of 
the screw. 

The hole must be deep enough to permit the screw to hold 
firmly, and its lower end should be slightly inclined away from 
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the fracture in order to give a secure purchase to the clamp 
against the contraction of the tissues. It should extend 
through the cortex, at least, and sometimes even through the 
medullary cavity into the cortex of the opposite side, espe- 
cially when the osseous structure is unusually soft. 

When the drill is removed, a screw which fits the tube (Fig. 
3, d) is easily inserted and the tube withdrawn. The screw 
should be long enough to project some two inches above the 


Fio. 3. 



Instruments required for applying damp-screws. A. canula; B, trocar; C, drill; DandF, 

screws; E, key to manipulate screws. 


skin after it is driven home. It must be slightly larger than the 
drill hole, to insure solidity, and somewhat pointed at its 
extremity, so as to enter easily. Its outer end is squared to 
fit an ordinary clock-key (Fig. 3, e), by means of which it 
is manipulated. The threads are continued up to this squared 
extremity, thus giving a better grip to the clamp. 

The question might here be raised, why the drills could not 
be left in place instead of taking the trouble to remove them 
and insert screws? But this is not practicable, because the 
drills are smooth and smaller than the holes and hence would 
be lacking in firmness. Practically the same thing can be said 


14 
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of nails, which, in addition, as they are driven into the frag- 
ments may split them and ruin the chances of success. 

Forcible manual extension is now applied to the leg until 
the fragments are brought into position, when the projecting 
screws are clamped together (Fig. 2, a and &), thus preventing 
recurrence of the deformity. The clamp used for this purpose 
is made of two long, firm strips of steel, held together at their 
ends by screws, which can be tightened and loosened with a 


Fig. 4. 



Side and top views o£ clamp, showing, in (B), the wood lining between the steel side strips. 

clock-key (Fig. 3, e). A most important feature is that these 
metal side pieces are lined with soft pine wood, into which 
the threads of the screws bite as firmly as if the screws were 
driven through a solid blocl<, thus preventing the possibility 
of their easily working loose (Fig. 4, a and h). A dressing is 
now applied, using thick pads of sterile gauze around the 
clamp, and the leg is securely but not too tightly splinted. 

It will, of course, be understood that the sole object of the 
clamp is to prevent the ends of the bones from sliding past 
each other, which is the main difficulty in oblique fractures, 
and the one hardest to overcome. Angular deformity and 
lateral separation of the fragments must be controlled by 
splints, which should be carefully adjusted to the sides of the 
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external clamps hold the bones more firmly than do wires or 
even ferrules or bone plates, and that when they are re- 
moved the danger of future complications is done away with 
completely. 

It is, of course, always possible that slight infection may 
ultimately occur from the screws, although much can be done 
to avoid this by the occasional application of tincture of iodine 
to the surrounding skin; but if this should take place, it is 
of slight importance and does not spread, because the screws, 
like silkworm sutures, soon become walled off by a resisting 
cylinder of granulations, as do the nails in Steinmann’s 
method of direct extension. And it should also be clearly 
understood that the danger of infection is especially slight in 
the procedure under consideration, in which the screws are 
inserted at a distance from the fracture, perhaps in normal 
tissues, through small openings in the skin. 

It might be thought that such a large external clamp would 
cause discomfort ; but it must be remembered that the greater 
part of the clamp is external, and that the portion within the 
tissues is limited to two moderate-sized screws, which are but 
little more bulky than a length of heavy wire and much less 
so than plates or ferrules. And, in addition, experience has 
taught me that no suffering is experienced by the patient, as 
is also the case in Steinmann’s method of treatment of frac- 
tures of the femur, in which heavy weights are suspended from 
nails driven into the femoral condyles. 

The method I have described need not be confined to 
injuries of the tibia, but may be employed with slight modifica- 
tions to appropriate fractures of other bones, which are not 
too deeply situated and which possess sufficient stability to 
permit of the firm insertion of screws — such as the clavicle, 
the patella, the upper part of the ulna, the lower jaw, and, 
under some circumstances, the humerus and even the femur. 

It is well known that certain oblique fractures of the 
clavicle and of the inferior maxilla are extremely hard to 
hold in position, while open operations for their relief, are 
objectionable, for cosmetic .and other reasons. Many more 
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or less ineffective forms of apparatus have been suggested in 
their treatment, which, especially in the case of the jaw, often 
give rise to considerable discomfort, not to say suffering. 
There is no reason why these injuries cannot be effectually 
and comfortably handled by an external clamp inserted 
through such small openings in the skin that but trivial scars 
will result, it being only necessary to prevent the fragments 
from sliding past each other in order to achieve success, as I 
have demonstrated in connection with the jaw. The drills for 
this purpose, however, must be provided with an adjustable 
shoulder and the screws with a permanent shoulder (Fig. 3, 
c and /) in order to prevent accidental perforation of the 
bone and injury to tlie subjacent structures. The tube through 
whicli the drill is inserted will prevent lateral slipping of that 
instrument. The clamps should also be small and made of 
some light material, such as aluminum, especially where the 
inferior maxilla is concerned. 

It may also be suggested that screws are preferable to 
nails in applying extension from the condyles in fractures of 
the femur, because they retain a firmer seat in the bone and 
are not so apt to become rapidly loose. It is evident that they 
may easily be inserted by the method under discussion. 



ACUTE PNEUMOCOCCUS INFECTIONS OF THE 

EXTREMITIES/!' 


BY CHARLES A. POWERS, M.D., 

OF DENVER, COL., 

Professor of Clinical Surgery in the University of Colorado. 

That the Pneumococcus arthrites are fairly common 
seems apparent from the perusal of an interesting paper by 
Nitch {British Medical Journal, September 21, 1907), who 
says : “ After a fairly extensive search through literature I 
have foimd records of ninety-eight cases (one hundred cases 
including two of my own) of arthritis, in which the presence 
of the pneumococcus was definitely proved by bacteriological 
examination.” Mauclaire {Nouveau Traite de Chirurgie, Le 
Dentu et Delbet, Paris, 1909, volume vii) says: ‘^Pneumo- 
coccus pyarthroses are beginning to attract considerable atten- 
tion. Traumatism preceding chronic arthritis predisposes to 
the localization of the pneumococcic infection. The pus is 
thick, creamy, tenacious, greenish-yellow. From the sympto- 
matic point of view there is at first a very acute stage, with 
oedema and considerably dilated subcutaneous veins. The 
pain is moderate, the symptoms tend to improve; the con- 
dition rnay become chronic.” 

The writer is able to ascertain but two instances in which 
the pneumococcus in pure culture ^ has been recovered from 
inflammatory affections of the soft parts of the extremities. 

’'‘Read before the American Surgical Association, June 19, ipn- 

^The literature on this subject is very meagre. W. Hagen (Ueber 
akute chirurgische Infekt. Krankheiten., Wiirzburger Abhdlg. a. d. 
Gesammt. geb. d. Prakt. Med., x, 1910) says that the pneumococcus or 
Diplococctis lanceolatns is closely related to the streptococci, and that it 
may cause a series of pathological processes of the most variegated char- 
acter, in addition to pneumonia. Secondary inflammations in any tissue or 
tissues may develop as a sequel of pneumonia through metastasis, but 
these inflammations may also occur primarily, as the pneumococci are 
able to enter the organism in other ways than by way of the lungs. They 
have been found in the accessory sinuses of the nose, the tympanic cavity 
of the ear, etc. Their cultural behavior resembles that of streptococci, 
from which they are sometimes distinguished with difficulty. 
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The first of these is reported by Sabatier (Contribution a I'etude des 
localizations extrapulmonaries primitives du pneumocoque, Archiv. Gen. 
do Mcdecine, No. 30, 1906). It concerns the case of a young soldier, who 
was kicked by a horse in the middle third of the antero-external region 
of tile left leg. No bone was broken. The condition seemed to be that 
of a simple contusion. Four and a half months later a phlegmonous 
inflammation of the leg developed. An abscess was incised, and a thick, 
dark greenish pus evacuated. The centre of the purulent focus seemed 
to lie in the subcutaneous cellular tissue between the skin and the muscular 
aponeurosis. Examination of the pus showed the presence, in large quan- 
tities, of the Pneumococcus lanceolatus. Slow healing. 

The second observation was made by T. Arnold Johnston (A Case 
of Pneumococcal Infection, British Medical Journal, October 12, 1907). 
He pricked the third finger of his left hand while resecting a child’s rib 
for pneumococcal empyema. There was an inflammation of the cellular 
tissue of the finger and hand, the condition being Ushered in by a chill 
and vomiting. There was a continuous high fever for several days, crisis 
on the fifth day, with profuse perspiration and immediate cessation of all 
grave symptoms. Various incisions were made, but no pus was found. 
The serum from the wounds contained pneumococci in pure culture. 
Johnston says: “The course of the disease bore a remarkable resemblance 
to the typical course of croupous pneumonia, and is perhaps suggestive 
of a different line of treatment for similar general infections, abandoning 
surgical procedures.* The incisions certainly relieved tension by bleeding 
freely, but no pus formed, and the resulting cicatrization has produced 
considerable stiffness and tenderness which is yielding slowly to massage. 
In a similar case I should be inclined to examine the serum for pneu- 
mococci, and, if this were found, treat the case as an ordinary pneumonia,* 
giving morphine in small doses for the pain.” 


In close connection with this case of Johnston’s the writer 
would cite the following personal observation: 

Case I.— Mr. X., a machinist, twenty-six years of age, injured 
the last phalanx of his left thumb on March 29, sustaining 
a contused and lacerated wound of moderate extent. He was 
immediately accorded suitable aseptic care. Infection slowly 
developed, spreading up the forearm and arm in the form of a 
superficial lymphangitis. Through the courtesy of Dr.^ L. T, 
Durbin he was seen by the writer on April 6. At this time the 
thumb was suppurating moderately, the hand was somewhat 
swollen, there was a superficial lymphangitis on the anterior 
aspect of the forearm and arm. There was a tender mass the size 


* The w'riter is unable to agree with this suggestion. 
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of a small apple in the axilla. The pulse was 80 to the minute, 
the temperature 100.6°. The patient did not complain of feel- 
ing definitely ill. The moist boric compresses which had been 
instituted by the attending physician were continued. Eighteen 
hours later the patient had a severe chill, the pulse went to 108 
to the minute, the temperature to 102°. When the limb was 
examined it was found that the inflammatory process had extended 
to the deeper tissues, the whole extremity being much swollen 
and reddened, painful and tender. The patient felt correspond- 
ingly ill and depressed. The entire picture was that of a rapidly 
extending septic infection. 

Operation under ether, April 7. Multiple free incisions 
through the deep fascia from the thumb and hand to the shoulder. 
No pus found. The tissues were boggy and cedematous. Cult- 
ures taken from the deep tissues of the arm just below the 
shoulder were submitted to Dr. E. C. Hill for examination. Dr. 
Hill reported, after very careful examination, that he found pure 
cultures of pneumococcus. 

After the incisions were made the process rapidly subsided. 
The following day the temperature was 99.4°, the pulse 90. The 
axillary enlargement rapidly disappeared. The wounds made in 
the forearm and arm healed without suppuration, the thumb 
suppurating moderately. Cultures talcen April 12 showed pneu- 
mococcus and staphylococcus, the latter doubtless due to acci- 
dental infection. The case went on to a relatively early recovery. 

While this process resembled a streptococcic one, it seemed 
to the writer less virulent than one observes in the ordinary 
diffuse streptococcic infections, and it subsided rather more 
rapidly than does a streptococcic process of similar extent. 

A second observation concerned a young gentleman serving 
at the time as a surgical interne at St. Joseph’s Hospital in Denver. 
In February, 1911, he developed a small furuncle at the back of 
the left hand, apparently originating in a hair follicle. The hand 
became moderately swollen and was tender. Incision revealed a 
little pus and from this the pneumococcus in pure culture was 
recovered. Three or four other small furuncles followed, each 
showing the pneumococcus. Clinically the process did not seem 
to differ materially from that seen in an ordinary staphylococcus 
furunculosis. 



DISLOCATION OF THE HIP COMPLICATED WITH 
FRACTURE OF THE FEMUR. 

REPORT OF TWO CASES. 

BY GEORGE H. MONKS, M.D., 

OF BOSTON, MASS., 

Surgeon to the Boston City Hospital. 

If one may judge from the few cases of dislocation of 
tlie hip with fracture of the femur that are reported, it is fair 
to assume that this combination of injuries is a very rare one. It 
is for this reason that I venture to place on record the two cases 
referred to in the title of this paper. These cases were 
admitted to my service at the Boston City Hospital; one at 
the main hospital, and the other at the relief station in Hay- 
market Square. Both of them I personally examined and 
treated. 

I will give all the facts I have been able to get in regard to 
these cases, but, unfortunately, in neither of them is the 
information gained very full or exact. 

Case I. — Anterior dislocation {" pubic of the head of the 
right femur, complicated with fracture through the neck of the 
hone; other injuries; reduction of dislocation ; death a few hours 
later. 

W. F. C., a man of sixty-four years, was run into by an elec- 
tric car, Feb. 24, 1909, receiving a number of severe injuries, 
from the effects of which he died about seven hours later. Im- 
mediately after the accident he was brought to the hospital, 
and there carefully examined by the house surgeon, who forth- 
with notified me. I went to the hospital at once, and made an 
examination as thorough as the conditions allowed. The man 
was in a state of shock so severe as to suggest the presence of 
internal injuries and to admit of little prospect of his recovery. 

' There was a fracture of the right clavicle, and also of the fourth, 
fifth, and sixth ribs, over the region of the heart. Besides this, 
there had evidently been much damage done in the neighborhood 
of the right hip. 

Upon examination of the hip and the region about it, the 
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following conditions were apparent: There was a fracture 
through the neck of the femur, and the head of the bone was 
dislocated anteriorly, lying at a point near the middle of Poupart’s 
ligament. The head lay in such a position that its fractured sur- 
face faced downward and slightly forward. Across this jagged 
bony surface lay the femoral artery, which beat freely. The 
superficial veins of the entire leg were enlarged and very prom- 


Fig. I. 



Sketch showing the relative position of tl^ two legs in Case I, as the patient lay upon 
the floor. Anterior dislocation (*‘ pubic ) of the head of the right femur, complicated with 
fracture through the neck and with pressure upon the femoral vessels. The position of the 
displaced head of the bone and of the enlarged and prominent internal saphenous vein is 
roughly indicated in the sketch. 


inent— a condition which suggested probable obstruction to the 
femoral vein. The leg was everted, and the knee slightly bent. 
Fig. I, being a copy of a sketch I made at the time — as the patient 
lay upon the floor before he was etherized — gives a general idea 
of the position of the leg and of the detached head of the bone. 

Realizing that the fractured end of the femoral neck would, 
if allowed to remain in this position, ultimately open up the 
vein or the artery (if it had not already done so), I decided to 
make the attempt at once to reduce the dislocation, and, in the 
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event that I should fail, to cut down upon the dislocated head. 
Ether viras given, and then, in accordance with the advice given 
by Allis, steady traction was made on the limb by an assistant, 
while I attempted to manipulate the head of the bone back into 
the joint. This I succeeded in doing, but only after a pro- 
longed trial, during, which the leg was placed in a variety of 
positions. 

'Remarks. — Judging from palpation of the dislocated head, 
and also from the fact that it lay in its displaced position far 
from the end of the bone to which it belonged, I am inclined to 
think that the fracture was an intracapsular one, and that 
the head had entirely broken away from all vascular con- 
nection with the tissues. 

The fatal termination of this case a few hours later made 
me think that, possibly, I ought to have waited for the patient 
to recover from his first shock before undertaking reduction 
of the dislocated fragment or its resection ; but, as I now think 
over the case, I believe that I was right in doing as I did, 
for the reason that the danger of perforation of the femoral 
artery or vein was imminent. Unfortunately, no autopsy was 
made in this case, and therefore the existence of severe inter- 
nal injury, which the symptoms suggested, could not be proved. 

Case II. — Anterior dislocation {'‘low thyroid? “) of the head 
of the femur; reduction; fracture of great trochanter and of the 
acetabulum {?) discovered during convalescence by Rbntgen ex- 
amination. 1 

J. J. K., hoisting engineer, sixty years old, was brought to 
the relief station in Haymarket Square, March 29, 1911. 

The patient stated that he was struck by an electric car, 
and that, having fallen under the fender, he was pushed along 
for a short distance, during which time he thinks he was lying 
on his right side. He could give no further particulars. 

The man was powerfully developed and rather stout. There 
was an alcoholic odor to his breath, his speech was thick, and 
his cerebration slow. There were numerous abrasions over his 
right arm and right leg. 

As it was evident that the case was one of dislocation of 
the hip, the man was laid upon the floor and profoundly etherized 
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before a thorough examination was made. As he lay there I made a 
rough sketch of , his legs, showing their relative position. Of 
this sketch Fig. 2 is a copy. 

The right thigh was flexed at an angle of about 45° and 
somewhat abducted. The. foot was strongly everted, and its outer 
border rested on the floor. The region corresponding to Scarpa’s 
triangle, at the inner aspect of the upper part of the thigh, was 


Fig. a. ' 



Sketch showing the relative position of the two legs in Case 11, as the patient lay upon 
the floor Anterior dislocation ("low thyroid") of the head of the right femur compli- 
cated with fracture. 


bulging, and, near the middle of Poupart’s ligament, could be 
felt on palpation a rounded mass which was evidently the head of 
the femur. In the region, where ordinarily the great trochanter 
can be felt, there was a deep sulcus. By rectal palpation could be 
felt a smooth rounded body — evidently the head of the femur — 
which, when the thigh was flexed and rotated, could be felt to 
move. Apparently the head lay in front of the thyroid foramen. 

On first attempting to reduce this dislocation by the Bige- 
low method (external circumduction, flexion, and vertical trac- 



Showing a print (with key) of the Rontgen plate of the right hip (seen from be- 
hind) in Case II. The two small fragments of bone referred to in the text are to be 
seen (indicated by arrows in the key) just above the neck of the femur. Careful 
examination also reveals what may be gaps in the great trochanter and in the brim 
of the acetabulum. 


Key to Fig. 3. 
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tion) the head of the bone slipped past the rent in the capsule, 
and slid into a pocket on the dorsum ilii. I made careful inquiry 
as to whether the head of the femur was originally dislocated 
upon the dorsum, and whether it had been carried forward into 
an anterior position by efforts to reduce it; but I received posi- 
tive assurance tliat the dislocation was the same when I saw it 
as it was when ithe man was brought to the hospital. 

I made further 'efforts to reduce the dislocation, but I suc- 
ceeded only in transforming a posterior dislocation into an ante- 
rior one again, and then an anterior into a posterior, and so on 
for several times. Finally, after causing the head of the bone to 
be brought to the position where I thought the rent in the capsule 
should be, and pressing on the great trochanter, I succeeded in 
reducing the dislocation without difficulty. 

Pads were placed between the patient’s knees and also between 
his ankles, and the two legs at these points were loosely bandaged 
together. 

The man was later transferred to the main hospital, and a 
Rdntgen examination of the region of the injured hip was 
kindly made by Dr. A. W. George (see Fig. 3). 

The Rontgen plate showed two small, more or less detached 
fragments of bone, just above the neck of the femur. Where 
these fragments came from is not at all clear, although the plate 
indicates that tliey were originally a part either of the great 
trochanter or of the brim of the acetabulum, or of both of these 
structures. This element of fracture introduced into the case a 
complication, which up to that time had not even been sus- 
pected. 

The man left the hospital about the middle of May, his 
improvement to that date being entirely satisfactory. 

Remarks . — This case was j)eculiar in the dislocation as 
well as in the fracture. That the head was dislocated ante- 
riorly was evident from the fact that not only could it be 
felt in the region of the groin but also by rectal palpation. 
If further proof were needed it might be found in the eversion 
of the foot, the absence of the trochanter from its usual posi- 
tion, etc. In fact, these signs rather go to prove that this 
dislocation (unless, on account of the fracture complications, 
it belongs to the irregular class) is an example of dislocation 
of the hip of the “ low thyroid ” variety (Allis). 
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The marked flexion of the thigh in this case strongly sug- 
gests a downward dislocation (“luxatio subcotyloidea ” of 
Malgaigne) — in fact, there was much resemblance between the 
position of my patient’s limb as he lay upon the floor and that 
of the figure in Dr. Bigelow’s monograph illustrating this 
so-called “ downward dislocation.” But such a dislocation 
would obviously be impossible in a case in which the head of 
the femur could be felt in the groin, and which presented the 
other signs already enumerated. 

I am not aware, however, that this marked flexion of the 
thigh is a characteristic sign of thyroid dislocation, and I thinl< 
it possible, therefore, that it may have been caused, partly 
at least, by the great troclianter being caught below the aceta- 
bulum. 

The ease with which the head dropped into a position on 
the dorsum ilii during my first manipulations (for I was not 
using great force at the time) inclines me strongly to the 
view that the original dislocation was probably a posterior one, 
which was later changed to anterior. If such were the case, 
and, assuming that the shifting of the head of the bone was 
not due to intentional manipulation, I think it possible that it 
may have been caused by unskilful handling at the time when 
the man was picked up and brought to the hospital. ^ 

The difficulty experienced in reducing this dislocation was 
due partly to the fact that the man’s leg was large and heavy, 
and therefore difficult to manipulate properly, and also to the 
ease, already referred to, with which the head of the bone 
could be displaced from an anterior into a posterior position, 
and vice versa. It is quite possible that the existence of the 
fracture through the tip of the great trochanter, the existence 
of which however I did not suspect at the time of the re- 
duction, may have increased the difficulty still further. 

I have been able to find in the literature only a few cases 
of hip dislocation complicated with fracture of the femur. 

^For a somewhat similar case, see article by G. Fischer entitled 
“ Umhandlung einer Luxatio pubica in eine Luxatio ischiadica,” Deutsche 
Zeitschr. fiir Chirurgie, 1890-91, xxxi, p. 438. 
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These cases differed considerably as to the variety of the ’ 
dislocation, and also as to the site of the fracture. In some 
of them the dislocation was of the posterior variety, and in 
others of the anterior. The fracture in the large majority of 
the cases was either through the shaft of the bone or through 
its neck. 

Of those cases where the fracture was through th^ neck 
of the bone the fracture usually resulted from attempts to 
reduce the dislocation. In only a few of them did the fracture 
occur at the same time as the dislocation. 

Referring to cases of dislocation combined with fracture 
of the neck, Stimson,- who analyzed 14 cases collected by 
Wippermann and also those referred to by Hamilton, writes : 

“ The only cases of which I have knowledge in which the 
neck appears certainly to have been broken at the moment of 
dislocation are one reported by Tunnecliflf and one by Post, 
in which both hips were dislocated, and one by Lessen, and 
even in the latter the patient was not seen by the reporter 
until six weeks after the accident . . . 

The case reported by Douglass, however (No. 2 in Wip- 
permann’s list, but with the wrong reference) bears such a 
striking resemblance to the first of my cases that I cannot 
refrain from giving a brief description of it. 

A man of sixty was severely injured as a result of a building in 
which he was working falling upon him. A pubic dislocation with a 
fracture of the neck of the femur was the result. The man died about 
12 years later, and the condition, for which he had during life ap- 
parently received no treatment, was found at autopsy to be as follows; 
The somewhat movable head rested upon the ileopectineal eminence 
directly tmder the skin and fascia, the artery and vein being to its 
outer side. Between the head and the bone, upon which the head 
rested, was an adventitious bursa. The broken end of the femur 
had dropped back and was fixed to the edge of the acetabulum by 
fibrous tissue, allowing some movement. 

Flower’s case also had certain resemblances to my first 
case, except that the fracture of the neck occurred while the 
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attempt was being made to reduce a pubic dislocation. The 
head was left “ under the femoral vessels, so that the femoral 
artery could be felt pulsating over it. The limb immediately 
presented a dusky — might almost say purple — hue from 
venous congestion, and became cold.” The head of the bone 
was excised and the wound was soon healed. 

I can find only two cases (Lauenstein’s and Borchard’s) 
of fracture of the great trochanter associated with dislocation. 
The cause of this fracture is not clear, although it is note- 
worthy that in both of these cases the dislocation was of the 
suprapubic variety. Lauenstein’s patient fell 25 feet down the 
hold of a vessel, and Borchard’s (a boy of fourteen) was run 
over by a roller drawn by horses. Both patients died, and in 
each case there was an autopsy. 

It is not unlikely that fracture, especially such as does not 
interfere with the continuity of the bone, is a more frequent 
complication of hip dislocation than it is commonly supposed 
to be — a conjecture, the truth of which may perhaps be shown 
in the future by a careful Rdntgen examination of all cases 
of hip dislocation. 
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Annual Meeting held in Denver, Colorado, June ip-21, ipii. 
The President, Richard H. Harte, in the Chair, 


ADDRESS OF THE PRESIDENT. 

THE TREATMENT OF FRACTURES OF THE LONG BONES. 

The President, Dr. Richard H. Harte, of Philadelphia, de- 
livered the opening address, for which see page 289. 

EPISPADIAS IN THE FEMALE AND ITS SURGICAL TREAT- 
MENT. 

Mr. Harold J. Stiles, of Edinburgh, Scotland, reported two 
cases of epispadias in the female, in which he had successfully 
transplanted the ureters into the pelvic colon. He described the 
nature of the deformity and traced its developmental pathogenesis. 
The incontinence of urine which resulted dated from birth and 
was diurnal as well as nocturnal. He recommended a routine ex- 
amination of the vulva in all children suffering from incontinence 
of urine; if this were done he believed the condition would be 
shown to be less rare than was supposed. As regards treatment 
it was a comparatively simple matter to obtain a satisfactory 
cosmetic result by restoring the anterior commissure and uniting 
the two halves of the split clitoris. It was far more important, 
however, to get rid of the incontinence which resulted from the 
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imperfect development of the urethra and vesical sphincter. This 
Mr. Stiles had succeeded in doing by dividing the ureters close 
to the bladder, ligaturing the distal stump, and then transplanting 
the proximal ends into the lower part of the pelvic colon by 
the intraperitoneal route. Mr. Stiles described, in detail, the 
technic to be employed in order to avoid the two great dangers 
associated with the operation, viz., leakage and ascending kid- 
ney infection. His method consisted in implanting the ureters 
very obliquely into the bowel by a modification of the Witzel- 
gastrostomy principle. One ureter was transplanted at a time, 
three weeks or so being allowed to elapse between the two 
operations. In the first patient the right ureter was double, 
but this did not materially complicate the operation. Both 
patients made an uninterrupted recovery. The operations were 
done rather more than three years ago. The younger child, 
now six years old, had no incontinence during the daytime, but 
she occasionally wetted the bed during the night. The older 
child, now aged ten years, had no incontinence whatever, and did 
not have to empty the rectum oftener than every three or four 
hours. Both children were well, and there was no sign of 
kidney trouble. Mr. Stiles believed these were the first reported 
cases of epispadias in the female in which the ureters had been 
successfully transplanted into the bowel. He was not without 
hope that by adopting the method of uretera-intestinal implanta- 
tion he had described as a preliminary step in the treatment of 
malignant disease at the base of the bladder, surgeons would 
be able to deal with cases which, up to the present, had been 
regarded as inoperable. The future of the surgery of malignant 
disease of the bladder (and possibly also of the uterus) de- 
pended on how far we were able to solve the problem of uretero- 
intestinal anastomosis. 

Dr. John B. Murphy, of Chicago, 111., remarked that epis- 
padias in the female can be divided from a practical stand-point 
into three groups : the upward splitting of the clitoris ; that involv- 
ing the splitting of the urethra back to but not including the 
sphincter; that including the sphincter and giving incontinence. 
The first thing in connection with all cases is to take them very 
early. He believed that the failure to get good results in these 
cases is due not to the fact that the sphincter is not there, 
for it is there in every case, but because a sufficient liberation 
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of the walls of the bladder and of the base of the urethra is 
not made, in order to get an approximation of the layers of the 
urethra, before a condition of retention of urine in the bladder 
itself is produced. There should be a primary operation on the 
surface of the bladder and urethra before an attempt is made 
to close the bladder. In the type of epispadias in the female 
where the urethra has penetrated the clitoris and appears on the 
under surface of the symphysis with just a thin web between 
the urethral lining and the symphysis, an extensive dissection 
must be made to bring the bladder down and expose its neck 
for approximation. 

Dr. Howard Lilienthal, of New York City, called atten- 
tion to the method of Guiteras in which, after performing the 
sphincter work, a small sized rubber catheter is put into each 
ureter and kept there 'during the time of the healing of the 
plastic work above, thus obviating the constant flowing of the 
urine over the operated parts. 

Dr. Charles H. Mayo, of Rochester, Minn., said that several 
times he had had to remove the bladder for malignancy in the 
adult. He had brought the ureters out into the back in two of 
these cases. It seemed to him this method described by Mr. Stiles 
opens up a wide field for cancer of the prostate and of the base 
of the bladder involving the trigone. 

Dr. James E. Thompson, of Galveston, Texas, did not think 
a sufficient time had elapsed since Mr. Stiles operated on the 
cases he reported to say with any certainty that an infection will 
not pass up the ureter to the kidneys. He had seen two cases 
in which the ureters were transplanted into the pelvic colon; 
one patient did splendidly for three years and a half, was ap- 
parently in perfect health, then suddenly fell sick and died in 
three or four months : the postmortem showed the kidney riddled 
with abscesses. The other patient lived for about four ■ years 
and a half, with the same fatal termination. 

THE OPEN TREATMENT OF FRACTURES 

Dr. Edward Martin, of Philadelphia, Pa., presented a paper 
m which he discussed the treatment of transverse or nearly 
transverse fractures of the femoral shaft, the writer holding that 
thus the discussion might be more profitable, since there can be no 
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reasonable doubt but that for these fractures the plating method 
is., far superior to all others. He pointed out the difficulty of 
reducing these fractures, and stated that in his experience he had 
never been able to overcome a deformity by continued traction 
with weights and pulleys when he had failed to do it immediately 
by manipulation and traction under an anaesthetic. It was also 
shown that by pull on the lateral ligaments and the fibrous 
septa attached to the inner and outer lip of the linea aspera the 
backward tilting of the lower fragment was usually produced. 
Stress was laid upon the importance of being provided with 
tools proper for an open operation upon this bone, and also upon 
testing the tools in order to see, for instance, that the drill was 
of the proper si2e for the screws. It was shown that the screws 
vary in size and pitch, and therefore that a number should be 
provided so that if one turns home hard another can be substi- 
tuted. The indication for the open operation is failure to produce 
partial or complete apposition of broken ends. The incision re- 
commended is one to the outer side of the rectus muscle, going 
through the cruraeus and coming at once on to the fracture. 
The method of reduction is that which can be accomplished with 
the least stripping of periosteum and soft parts ; sometimes an iron 
hook passed into the medullary cavity of the upperendof the lower 
fragment suffices, aided by longitudinal traction applied to the 
ankle, or when the lower fragment is tipped back by this trac- 
tion, by applying the pull just below the bent knee. When the 
lower fragment cannot be hooked in position in this way it is 
advised to angle out the fragments, oppose them, and straighten 
the leg, thus using powerful leverage on the resisting muscles. 
When none of these methods are applicable, and this is usually 
the case in fractures of more than three or four weeks’ standing, 
the middle of a canvas band is placed over the upper end of the 
lower fragment, to the long ends of this band are fastened from 
100 to 200 pound weights, the band is prevented from angling 
out by direct pressure through gauze pads, and a wait of from 
five to ten minutes usually accomplishes not only complete re- 
duction but a little lengthening. One-quarter of an inch should 
be obtained before the traction band is taken off. Sometimes 
more than 200 pounds pull is required. In old cases where the 
shortening is so great that it cannot safely be overcome by trac- 
tion, resection of bone ends is of course indicated. Accurate 
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apposition very often requires the application of forcible pres- 
sure. Instruments were' shown by which this could be accom- 
plished; also instruments by means of which the broken ends of 
the bone are kept in proper position and the plate is held in 
place while the screw holes are being driven and the screws 
inserted. Experimental investigations have shown that two 
screws will hold a plate so firmly that it breaks before tearing 
loose, tliat the screws should not be nearer than 34 ii^ch to the 
broken ends, and that they need go through only one thickness 
of the cortex. A further investigation showed that the plates 
supplied vary greatly in strength, that some of them break under 
very slight force, usually at the screw hole nearest the fracture. 
For the purpose of correcting this Dr. Martin has had made 
by Lentz a vanadium steel plate about three times as strong as 
the ordinary plate, and further reinforced at the screw holes 
where breakage is liable to occur. This enables smaller plates 
to be used without any sacrifice of strength. 

In conclusion Dr. Martin expressed himself as thoroughly in 
favor of operating on these cases under the indications given 
above. He believed that union was usually delayed and that 
this delay was proportionate to the amount of stripping of the 
periosteum and traumatizing of the soft parts. He believed if 
all the results of the present wave of enthusiasm for this method 
of treatment were published, it would not be regarded as cred- 
itable either to the surgeons or to the method itself. The major 
difficulty, given a clean operation, was in the matter of non- 
retention. In the case of other long bones this could probably 
be absolute ; in the case of the femur it was practically never 
so. The slight recurring motions would inevitably loosen the 
screws. The best splint is plaster-of-Paris, which should be so 
cut when soft that the upper portion could be lifted off like a 
shell. This splint should extend from the foot to the axilla. 

THE FIXATION OF OBLIQUE FRACTURES OF THE TIBIA 
BY MEANS OF EXTERNAL BONE CLAMPS. 

Dr. Leonard Freeman, of Denver, Colorado, read a paper 
with the above title, for which see page 381. 

Dr. John B. Roberts, of Philadelphia, Pa., strongly criticized 
the elaborateness of Dr. Martin’s tools and their cumbersomeness. 
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and his proposition to pull down the lower fragment with a weight 
of 100 pounds or more ! Equally good results, can be obtained by 
the ordinary old-fashioned pulleys with Bucks’ extension. He 
agreed with Dr. Freeman that pins such as he described do not 
as a general rule suppurate, and if suppuration should occur it 
can readily be controlled. 

Dr. Thomas W. Huntington, of San Francisco, Cal., said 
that four years ago there were few of the leading surgeons in 
America who appreciated the merits of the open treatment of 
fractures sufficiently to discuss it. Now he had found on sending 
out a circular letter regarding this treatment that 93 per cent, 
of those to whom he had applied agreed as to the propriety and 
safety of the operative treatment of recent fractures in the hands 
of skilled surgeons. In dealing with recent fractures, tlie rules 
should be that the least possible foreign material must be placed 
under the skin. It does not necessarily affect the general ques- 
tion as to the propriety of operative procedure, that surgeons 
do now and then have to remove a plate, staple, or wire, but 
the least possible number of removals will tend very largely 
toward establishing the legitimacy of this undertaking. A point 
which he thinks of great importance is, that the further away 
from the skin one can place foreign material, the more the security 
that it will be retained permanently. 

Dr. a. T. Bristow, of Brooklyn, N. Y., had operated nine 
times during the past winter by the open method for the treat- 
ment of recent fractures, and in every case the results were good. 
There is one point he thought worthy of attention in the after 
results. A surgeon operates, the patient becomes infected, the 
conclusion is that the infection is the result of the operation, 
failing in almost every instance to take into consideration the 
possibility of a pathogenic infection, a sore throat, etc. Very often 
the infection is hasmatogenous in character and not due in any 
way to the operative procedure. 

Dr. Joseph Ransohoff, of Cincinnati, Ohio, did not believe 
that this open method of treatment should be generalized, for in 
his judgment it is one of the most dangerous operations in hands 
not thoroughly competent in everything pertaining to surgical 
technic. He had had one death himself years ago ; knew of another 
from hemorrhage, and Dr. Martin told of another in his paper. 
A most important point is the time at which an operation should 
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be performed. It should be either at the time of fracture or 
at least within a week thereafter ; the longer one waits the longer 
the deformity exists, shortened muscles and thickened periosteum 
develop, and the more difficult it becomes to reduce or wire, and 
the more difficult to keep the shortened muscles in extension. 
We cannot pull too hard on the femur, for it takes at least from 
45 to 65 pounds to overcome the pull of the strong musculature 
around the thigh. 

Dr. Fred B. Lund, of Boston, Mass., remarked that one 
reason why surgeons have not been more in favor of operating 
on the femur has been because they have not had the proper 
apparatus. He did not agree with Dr. Roberts that the tools 
employed by Dr. Martin were too cumbersome. Do not put on 
two plates where one will hold. The plates are good in frac- 
tures in old people and in those who will not wear cumbersome 
apparatus. He had operated on 12 cases ; in two he had to take 
out the plates on account of suppuration, one three weeks after 
operation, and one 12 days. Both were cases of fracture of the 
forearm, which are very difficult to treat on account of the 
smallness of the bones. In plating the femur, a strong apparatus 
is required, although the size of the foreign body introduced 
should be just as small as possible. 

Dr. Arthur Dean Bevan, of Chicago, 111 ., did not believe 
at all in the routine employment of the open treatment for frac- 
tures, but does believe that tliis treatment has a very sure place in 
selected cases in the hands of experienced surgeons. It should 
be employed only in cases in which experience shows that a good, 
useful, functional, and clinical result cannot be obtained by less 
dangerous procedures. It cannot be stated too emphatically, 
however, that it should be employed only in selected cases, 
and that the operation should only be performed by men con- 
stantly doing surgical work, with every regard for the ordinary 
and extraordinary precautions as to asepsis, etc. 

Dr. Alexander Primrose, of Toronto, Canada, said that 
a class of cases very applicable to this treatment is that of frac- 
ture at the upper end of the humerus where deformity is caused 
by rotation., By the open method it is a simple matter to rotate 
the arm, fix the plate, and restore the arm to a, comfortable 
position. With regard to the use of the open method in compound 
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fractures, in an aseptic wound where there is sufficient drainage, 
the method is of value. 

Dr. Arpad G. Gerster, of New York City, called attention 
to fractures, generally comminuted, involving the lower end of the 
humerus, of the T or Y shape, where one or both condyles of 
the humerus have been broken off in such a fashion that no 
amount of manipulation or fixation by the older methods will 
be sufficient to reduce the bones into the normal position, and so 
retain them. In several such cases he had found the plating 
of very great value; no disagreeable dressings were necessary; 
the union was very prompt. 

Dr. M. L. Harris, of Chicago, 111., had found the use of 
plates in compound fractures of the leg to be extremely useful. 
In the severe compound fractures ground full of dirt, in which 
there is certain to be suppuration, and which are extremely diffi- 
cult to maintain in apposition by any method of dressing owing 
to the fact that they must be kept open and drained, he had 
used plates (knowing they must be removed later) to hold the 
bones in apposition. This forms a simple, easy fixation dressing 
with the wound open, thereby materially facilitating the drain- 
ing of the wound and shortening the period of healing. 

Dr, Stanley Stillman, of San Francisco, Cal., said that in 
very heavy individuals the necessity of plating a fracture of the 
femur is imperative. He used very small and light plates. In 
fracture of both bones of the forearm; if the bones are put in 
place there is not much tendency to displacement unless the 
fracture is very oblique. No man should undertake the open 
treatment of fractures unless he is a pretty good carpenter. In 
simple fractures where accurate and absolute apposition has 
taken place recovery is usually very slow; the amount of callus 
thrown out is slight ; better and quicker healing is obtained where 
the apposition is not so accurate. 

Dr. Charles A. Powers, of Denver, Colorado, remarked that 
there are at this time in all parts of the country a very large 
number of surgical operators, and he believed that in addition 
to the further improvement in operative technic there is room 
for more careful selection of the cases of fracture demanding 
operation. Surgeons should not lose sight of the established 
fact that a satisfactory or even perfect functional and cosmetic 
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result may occur in certain cases in which complete anatomical 
reposition is lacking. 

Dr. Kenneth A. J. Mackenzie, of Portland, Oregon, said 
that his hospital service was largely an emergency service and he 
had quite an experience with fractures of the femur. HeTiad 
been surprised to find in the majority of instances that the adop- 
tion of the plaster bandage, first devised by Stimson, had been 
the means of obtaining remarkably good functional results, even 
though examination with the X-rays showed the position of 
the fragments at times to be faulty. 

EVERTED DORSAL DISLOCATION OF THE HIP; WITH THE 
REPORT OF A CASE MISTAKEN FOR FRACTURE OF 
THE FEMORAL NECK 

Dr. John B. Roberts, of Philadelphia, Pa., read a paper with 
this title, for which see page 371. 

Dr. George W. Chile, of Cleveland, Ohio, remarked that the 
principal resistance to the reduction of dislocations, regarded 
physiologically, is the normal muscular tone and the muscular 
contractions due to the mechanical stimulation of the muscles 
in the course of efforts at reduction. These two obstacles in 
the way of a reduction may readily be overcome as follows: if 
the patient is anaesthetized with ether down to the level of 
ordinary surgical anaesthesia this method will not apply, but if 
the anaesthesia is continued until all the deep and superficial ten- 
don reflexes are lost, until all normal muscular tone is lost, until 
a sharp tap upon the abdominal muscles with the finger is fol- 
lowed by no reaction, one can then take hold of the dislocated 
member and place the bone in position without any mechanical 
force at all. He had had opportunity of adopting this method 
in a few cases and had found it most successful. 

Mr. PIarold J. Stiles, of Edinburgh, Scotland, said that it 
seemed to him that if there is a dislocation of the hip- joint which 
cannot be reduced, be it congenital or acquired, the best thing to 
do is to remove the whole neck as well as the head of the femur, 
othenvise one will get an unstable joint afterwards. The neck 
of the bone will slide upward more and more, producing con- 
siderable shortening, whereas if one removes the whole of 
the neck and then rounds off the trochanter and places it in 
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the acetabulum, and puts the limb in the somewhat abducted 
position (which will compensate for the shortening), one will 
get a certain amount of stiffness, but will also get a stable limb. 

OPERATIVE CURE OF INTERNAL HYDROCEPHALUS. 

Dr. E. Wyllis Andrews, of Chicago, 111., said that cases of 
acquired obstructive hydrocephalus are due to basal inflammations 
or other causes producing obstruction of the foramina of 
Leuschka, Magendie, or Sylvius. These, rather than congenital 
hydrocephalus, are the ones curable by operations. Operative 
treatment by drainage can be carried out from various sides, 
spinal canal, fourth ventricle, or lateral ventricles. The difficulty 
lies in making this drainage permanent without endangering the 
meninges from sepsis. The drainage of the ventricles must be 
into some absorbing cavity. The peritoneum, subcutaneous 
space, pericranium, and subarachnoid space have all been tried by 
V. Bergmann, Kocher, Keen, Ballance, and others. Cases were 
reported by Andrews in which gold or iridio-platinum tubes were 
made to connect the lateral ventricle and the subarachnoid space, 
causing permanent reduction of the distended ventricle. Rapid 
and permanent cure of one almost hopeless case followed the use 
of a light glass tube. The glass was used as less irritating and 
lighter substance than metal, and seemed to give better results. 
Skiagrams taken after five years showed the tube 2 ^ inches long 
exactly in the position placed by the operator. He therefore 
advocated the abandonment of all metals and the use of glass 
suitably molded in all these cases. It is absolutely inert to all 
chemical changes in the body fluids, and is safe against breaking 
inclosed in the skull. The fact that a 2)4 inch tube can lie for 
years imbedded in the brain without causing symptoms or sensa- 
tions is of clinical interest, and points to further possibilities in 
the use of glass objects in contact with tissue. 

Dr. Lewis L. McArthur, of Chicago, 111., added that the idea 
came to him after reading an article by McBurney some years ago, 
that if instead of draining upon the skin surface of the body, as he 
had tried to do, he drained through the bony vault beneath the 
scalp into the cellular tissue of the neck, he would be enabled 
to secure a permanent drainage. He found a silver cannula, 
such as is used in the veterinary departments for milking cows, 
which having a small flange would prevent its dropping into the 
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skull, and would also prevent its falling out. He used this 
cannula with much success. The child, from being nervous and 
irritable, became much more normal in every way, although it 
died three years after operation from an intestinal complaint 
contracted during warm weather. He had operated upon two 
other cases after a similar manner also with good results. 

Dr. George E. Brewer, of New York City, said that in 
1898 he attempted in a case of internal hydrocephalus to drain 
the ventricle into the subdural space by the method of maldng a 
flap in the back of the head and exposing the posterior lobes, 
and above this space exposing the tentorium ; then, by a puncture 
into the lateral ventricle he introduced a small filament of rubber 
tissue flared to malce a number of strands which did not totally 
close; the flanged surface lay on the tentorium and the per- 
pendicular portion entered into the cavity of the lateral ventricle. 
The child recovered from the operation but lived only six or seven 
weeks. The head diminished in size and the symptoms grew no 
worse. He tried the same method in two or three other cases, 
but did not feel that the results warranted his continuing in the 
use of it. He does believe that any method which will allow 
the fluid to pass from the ventricles into the subdural space will 
be found ideal. 

Dr. Joseph Ransohoff, of Cincinnati, Ohio, said that he had 
tied the common carotid arteries in two children suffering from 
internal hydrocephalus, with most gratifying results. This method 
was first brought to his attention by the work of Mr. Stiles 
along these lines. With regard to the introduction of a for- 
eign body to permit of permanent drainage of the ventricles, 
he thought a better method is that suggested by Brown. We 
have the roof of the lateral ventricle formed by a useless struc- 
ture, the corpus callosum; this is very thin in all of these cases 
of distention of the lateral ventricle, and it is a simple matter 
to make a drill hole near the median line and through it pare 
off the corpus callosum, thus establishing, efficient and perma- 
nent drainage without leaving anything in the interior of the 
skull to give rise to possible later trouble. 

Dr. Charles Frazier, of Philadelphia, Pa., stated that he 
had recently been treating a case after the method of Mr. Stiles, 
by tying the common c^otids. The child is still in the hospital, 
but a few days ago was in extremely good condition, having bene- 
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fited very materially by this treatment, which has now been con- 
ducted for several months. 

Mr. Harold J. Stiles, of Edinburgh, Scotland, said that in 
congenital hydrocephalus there is no blocking of the passages at 
the fourth ventricle; indeed the foramina in the roof of this ven- 
tricle are much larger than normal. That being the case, he does 
not think any form of drainage can be expected to do good in 
congenital hydrocephalus. He had never derived anything but 
temporary benefits from such methods. In congenital hydro- 
cephalus there is a disturbance between the balance which should 
normally exist between the secretion and absorption of the cere- 
brospinal fluid. The indication is to diminish the secretion by 
ligaturing the common carotids, the one a fortnight after the 
other. The operation should be done early in the disease. He 
had never found it to do any good when the hydrocephalus was 
associated with spina bifida. In acquired hydrocephalus the in- 
dication is to drain the ventricle, because these forms are due 
to obstruction. 

SUPPURATION IN ONE HALF OF A HORSESHOE KIDNEY. 

Dr. James E. Thompson, of Galveston, Texas, read a paper 
with the above title, for which see page 355. 

Dr. William J. Mayo, of Rochester, Minn., said that in a 
number of cases of horseshoe kidney observed at the Rochester 
clinic, the symptoms were caused by anomalous blood-vessels. In 
the last year they had met with three cases of horseshoe kidney in 
which one-half was giving rise to trouble, but in only one case 
was the trouble sufficient to necessitate operation. The diagnosis, 
in other words, does not necessarily mean that the case must be 
operated. He recalled one case somewhat similar to that reported 
by Dr. Thonipson, The patient, a girl of 16, had severe 
symptoms, had undergone various operations ; she had a few 
urinary symptoms, although there was a certain amount of pus 
in the urine. The ureter was found drawn tight, and was plainly 
visible, but the posterior ureter leading to the other half of the 
kidney was buried so completely that it was difficult to find the 
division between the two parts. This fact made the operation 
much more difficult than it would otherwise have been. 

Dr. George E. Brewer, of New York City, said that the case 
of the author was similar to one he had recently had un er is 
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care. The patient came into his service in a state of more or 
less chronic sepsis and with a discharging fistula, resulting from 
a previous abscess in the lumbar region. He gave evidences of an 
infected kidney. The ureteral catheter was attempted and the 
cystoscope, but the presence of a very grave cystitis and a con- 
tracted bladder prevented any satisfactory employment of these 
measures. Dr. Brewer operated and found a chronically in- 
fected kidney. The upper part of the kidney was distinctly 
destroyed, the lower part infected, but as he passed down toward 
the transverse portion it looked healthy. Not having had the 
advantage of a cystoscopic examination, he was at a loss to know 
whether both ureters were given off on tlie left side, or whether 
there was a single ureter on the other side. It took a good deal 
of time to dissect away the perirenal exudate to see that another 
ureter was present. Fortunately, the man made a very prompt 
recovery. 

Dr. Kenneth A. J. Mackenzie, of Portland, Oregon, men- 
tioned the case of a young woman, a Swede, who came into his 
service complaining of pelvic discomfort. He attempted an exam- 
ination, and found what he thought to be a tumor, very dense 
and unyielding. Operation was performed, no ureters were 
found, there was no vagina, and this tumor could be felt below 
the sacro-iliac synchondrosis in the pelvis. Above he found an 
ovaiy floating in the abdomen, and pulling it down found it led to 
a Fallopian tube and a segment of the uterus. The tumor proved 
to be a tremendous ectopic horseshoe kidney. Huge vessels con- 
nected with it, and nothing could be done; there were some ad- 
hesions and he could not see where the vessels came from. 

Dr. M. L. Harris, of Chicago, 111., emphasized the necessity 
of conservatism in operating on horseshoe kidneys. Some six 
years ago he had a patient, a young woman 30 years of age, 
who was operated on for a movable kidney ; this proved to be a 
mistaken diagnosis, a horseshoe kidney being found. There 
were two ureters coming from the pelvis, and the pelvis was on 
the concave side of the kidney and therefore dragged upward. 
The ureters were distinctly compressed, as they passed over 
the anterior surface of the kidney, and to this he attributed 
the existing dilatation of the pelvis. He attempted to free the 
ureters as they came from the kidney, and in order to do away 
with the sharp kinking or compression of the ureter he' took 
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the perirenal fat and tucked it under the ureters to give them a 
large curve, and while doing this tore one of the renal veins, 
which was closed by suture. He then closed the wound. The 
patient made a very good recovery, and the attacks of pain 
ceased. About a year later she returned with distinct enlarge- 
ment in the left side of the abdomen. Pus in the urine and 
tubercle bacilli were easily found. Knowing she had a horse- 
shoe kidney, the question of what to do was a serious problem. 
He cut down on the left side, found a distinct pyonephrosis of 
tuberculous origin, and removed the left half of the horse- 
shoe kidney. The patient made a good recovery and is now in 
perfect health. If anything radical had been done at the first 
operation on the right side of the horseshoe kidney there would 
have been no hope for the patient when the tuberculosis de- 
veloped in the other side. 

TREATMENT OF FISTULA IN ANO WITHOUT MUTILATION 

OF THE SPHINCTERS. 

Dr. Kenneth A. J. Mackenzie, of Portland, Ore., read a 
paper with the above title, for which see page 360. 

Dr. Thomas W. PIuntington, of San Francisco, Cal., spoke 
of the importance of first dilating the sphincter ani in the explora- 
tion of anal fistula. 

Dr. Charles PI. Mayo, of Rochester, Minn., said tliat the 
injection of collargol into these fistulous sinuses is of great 
advantage in locating the inner tract into the bowel. In deep 
fistulous tracts running past the internal sphincter, undoubtedly 
many of them connect with low diverticuli ; very recently he had 
seen two such cases, and he believed them to be much more fre- 
quent than is thought. 

Dr. Arpad G. Gerster, of New York City, remarked that the 
most valuable part of the principle promulgated by the author 
was the avoidance of interference with the integrity of the 
sphincter, thereby preserving its function, which is accomplished 
by dividing the branches of the fistulous system from the source 
of supply of the infectious material. 

THE CHOICE OF THE ANESTHETIC. 

Dr. Arthur Dean Bevan, of Chicago, Ilk, read this paper. 
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CHLOROFORM ANESTHESIA. 

Dr. James E. Moore^ of Minneapolis, Minn., explained why 
he was not using ether as an anaesthetic after having used chloro- 
form with perfect satisfaction for thirty years. He had had no 
sudden deaths or calamities; one case of acute yellow atrophy 
of the liver. He mentioned histories of two cases of death from 
yellow atrophy following ether as the anaesthetic. Death of a 
patient during or soon after operation from unknown causes is 
no proof that the anaesthetic caused death, but it usually gets the 
blame. Distinction should be made between death from anaes- 
thesia and death during anaesthesia. 

He originally chose chloroform because it was given then, as 
now, in the clinic he attended, by the drop metliod, and was 
efficient, safe, and comfortable, while ether, as given then, was 
disagreeable, tedious, and not free from danger. 

The dangers from anaesthesia lie with the anaesthetizer rather 
than with the anesthetic. Most deaths from all anesthetics are 
due to the giving of too much of the drug, and chloroform being 
the more powerful is necessarily the more dangerous. Ether, as 
administered to-day on the open mask and by the drop method, 
is relieved of its former disagreeable features, and is safer 
than chloroform. Ether can be safely administered by a trained 
nurse, while no one but a graduate in medicine who has had 
special training should be allowed to administer chloroform. 

The teaching of anaesthesia should occupy a prominent posi- 
tion in the curriculum of every medical college. 

THE USE OF REBREATHING IN THE ADMINISTRATION OF 

ANESTHETICS. 

Dr. W. D. Gatch, of Baltimore, Md., read a paper, the con- 
clusions of which were as follows : 

1. Rebreathing, when properly regulated and when the oxygen 
supply is ample, is harmless and can be put to a valuable use. 

2. If We can prevent anoxaemia, over-concentration of vapor 
and too great a depth of anaesthesia, we can obviate most of the 
serious objections to the closed method of giving ether. 

3. The process of rebreathing prevents the elimination of 
ether and chloroform by way of the lungs, and over-ventilation 
of the lungs hastens the elimination. 
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4. It is suggested that after any administration of ether or 
chloroform over-ventilation of the lungs be brought about by the 
use of oxygen and carbon dioxide. 

5. Morphia, or any drug which depresses the respiration, 
retards the elimination of ether or chloroform. 

6. A method of administering nitrous oxide, and, if necessary, 
ether with oxygen, by the method of rebreathing, is described and 
its advantages and dangers discussed. 

Its chief advantages are: (i) the rapidity and pleasantness 
with which anaesthesia is established; (2) the ease with which 
any depth of anaesthesia can be secured; (3) the prevention to a 
very large extent of post-anaesthetic vomiting, pulmonary com- 
plications, and abdominal distention. 

Its chief dangers are : ( i ) anoxaemia, due to a failure to give 
sufficient oxygen, or to an obstructed air way; (2) impediments 
to the respiration, which in a long anaesthesia may exhaust the 
patient; (3) with cardiac cases, excitement during the period of 
induction. 

EXPERIENCE WITH INTRATRACHEAL INSUFFLATION AS A 
METHOD OF ANESTHESIA. 

Dr. S. J. Meltzer, of New York City. This paper, in the 
absence of the author, was read by title. 

The essentials of the method of intratracheal insufflation con- 
sist in the deep introduction into the trachea of a flexible elas- 
tic tube, the diameter of which is much smaller than the lumen 
of the trachea, and the driving through this tube of a nearly 
continuous stream of air which returns through the space between 
the tube and the walls of the trachea. The distinguishing feat- 
ures of this method consist, first, in bringing pure air directly 
to the larger bronchi with the elimination of the dead space repre- 
sented by the mouth, pharynx, larynx and trachea; second, the 
continuous recurrent air stream prevents the invasion of infec- 
tious material from the pharynx into the trachea. The useful- 
ness of the method is threefold: first, by keeping up an efficient 
respiration in cases where the normal mechanism of external 
respirations fails ; second, by overcoming efficiently the difficulties 
presented by double pneumothorax; third, it affords a safe and 
reliable method of anaesthesia, especially for the administration 
of ether. 
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The author cited a number of experiments where the in- 
sufflation anaesthesia lasted for hours, as long as twelve, without 
a single case developing any bronchitis or pneumonia which 
could be attributed to the anaesthetization ; also experiments, 
which proved conclusively the impossibility of the inhalation 
of vomited material or blood from the pharynx. He then, called 
attention to the difference between insufflation and positive pres- 
sure apparatuses, and how insufflation retains all the features 
of safety which the differential pressure does not do, for the 
life of the patient with double pneumothorax persists on a greatly 
reduced supply of external and internal respiration. The author 
then discussed the principles and methods of administering ether 
by this method. 

FATALITIES, SIMULATING STATUS LYMPHATICUS, IN- 
DUCED IN NORMAL SUBJECTS BY INTERMITTENT 
ETHER ANESTHESIA. 

Dk. Yandell Henderson, of New Haven, Conn., read a 
paper, which he prefaced by the statement that deaths under 
anaesthesia are usually either primary respiratory failure, or pri- 
mary cardiac failure. The object of his paper was to show that 
the latter no less than the former are the result of unskilful 
methods of anaesthesia. Neither is necessarily due to any inherent 
hypersusceptibility in the patient. “ Unsuspected heart disease ” 
and “ status lymphaticus ” are usually mere excuses. Neither 
form of death is necessarily the result of anything done wrong by 
the anaesthetist at the time of death or for a few minutes previ- 
ously. Both are really due to a hypersusceptibility developed in 
the patient by faulty metliods at the beginning of anaesthesia. 
In particular a prolonged period of ether excitement or intermit- 
tency in the method of administering ether induces excessive 
respiration and diminishes the CO. in the blood. This acapnia 
may lead later to failure of respiration. The effects of acapnia 
upon the heiart are equally deleterious — in some subjects even 
more deleterious. In such persons the heart fails first. These 
points were supported by comparisons of typical clinical cases 
with experiments in which animals were rendered acapnic by in- 
tentionally unskilful anaesthesia. It was foimd that in acapnic 
dogs under ether respirator}^ failure developed, while under 
chloroform primary heart failure resulted. Healthy cats after 
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being rendered acapnic by light and intermittent etherization 
(with no chloroform at all) often died suddenly of heart failure. 
Conclusion : “ Individual hypersusceptibility,” “ unsuspected heart 
disease,” and “status lymphaticus ” are usually mere excuses for 
fatalities really due to light and intermittent ansesthesia. 

Dr. John B. Roberts, of Philadelphia, Pa., said that death in 
general aneesthesia was usually due to poisoning from incom- 
petent administration. Poisonous agents administered for any 
purpose should seldom be entrusted to non-graduates, in fact 
never unless the administration is supervised by a graduate in 
medicine. The hypodermic administration of morphine and at- 
ropin is well known to be in ordinary cases practically free from 
danger; it lessens the fear, which is an important factor in 
anaesthesia, lessens the amount of anaesthetic required, and, as 
proved by Claude Bernard thirty years ago, is good to use as 
a preliminary to general anaesthesia. With regard to the method 
of administration, he thought that of pouring a little of the ether 
upon a few layers of gauze full of holes, covering this with a 
closely woven towel to prevent too rapid loss of ether upward, 
increasing as it does the carbon dioxide rebreathed, is the simplest, 
best and most generally useful method of administration. 

Dr. Charles A. Powers, of Denver, Colorado, remarked that 
in Colorado they had many tuberculous patients, and in his prac- 
tice the anaesthetic used, as a general rule on such patients, is 
ether. He had always found it very satisfactory. In the present 
state of knowledge he believed that ether, given by the drop 
method, is the safest and most desirable general anaesthetic. 
There are comparatively few cases in which it is not well toler- 
ated when carefully given. Applicants for positions in surgical 
departments do not make the best anaesthetists, for they are too 
much interested in the operations. He had a skilled anaesthetist 
who had no interest in the operative work of surgery other than 
such as may attach to seeing a patient safely through a given 
operation. When possible, he examines the patient one or two 
days before operation. He obtains the history, he makes a thor- 
acic, and, when necessary, abdominal examination, he examines 
the urine and the blood. He learns the nature of the operation 
to be performed, and approximately its duration. When he 
gives the anaesthetic he knows the patient and the patient knows 
him. The patient is less apprehensive under these circumstances. 
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he or she feeling that the matter of anaesthesia is being given 
careful attention. The psychic shock is lessened, the importance 
of which was emphasized by Dr. J. Bapst Blake two years ago. 
He was rather apprehensive regarding, the administration of the 
ethyl chloride compounds, and did not permit them to be used by 
any but highly skilled anaesthetists. Patients should wear, ap- 
proximately, the same clothing while in bed in the hospital in 
which they are accustomed to sleep when at home; and they 
should be scrupulously protected from taking cold before, dur- 
ing and after the anaesthetic. The entire matter of anaesthesia 
should be made the subject of careful study at the hands of men 
or women especially adapted, temperamentally, to its admin- 
istration. It should not be made, as is so often the case, a 
matter of chance. 

Dr. Howard Lilienthal, of New York City, spoke with re- 
gard to intratracheal anaesthesia, with which he had had some 
experience, and which he had seen administered at the hands of 
Dr. Elsberg many times. The patient is absolutely quiet under 
this anaesthesia; there are not the usual signs of rattling and 
stertor in tlie throat as in other forms of inhalation anaesthesia; 
the breathing can be made as slow as desired, can be stopped 
altogether for some minutes if advisable; in operations upon 
goitres, cranial operations, chest operations, or any other opera- 
tion except some upon the abdomen where it is at times difficult 
to overcome the rigidity, the procedure is the same as though 
operating on a person in a state of trance ; the patient is entirely 
apneic, like a cadaver, except the vessels spurt when cut. In a 
large goitre, after the tube is in, everything is perfectly quiet, 
the patient does not have the customary spasmodic swallowing 
motions, and one can operate at his ease. 

Dr. Leonard Freeman, of Denver, Colorado, confirmed the 
statement of Dr. Powers, that in Colorado ether was given with 
perfect confidence except -in cases where tuberculosis is in an 
active state or very far advanced, and that no ill effects result 
from it Whether this is due to the inhibitory influence of the 
climate and altitude or because ether does not disturb these cases, 
he was not in a position to state. 

Dr. Fred B. Lund, of Boston, Mass., called attention to the 
use of local anesthesia in cases of strangulated hernia. There 
is no way of givmg a general anesthetic in strangulated hernia 
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where the patient is constantly vomiting brown fluid (unless the 
intratracheal method would do it), without danger of the patient 
inhaling some of the vomitus. Strangulated hernia has lost its 
terrors since operations are done on the conscious patient under 
cocaine. He fully agreed with Dr. Lilienthal’s remarks on intra- 
tracheal anaesthesia, and believed it has a great place, especially 
in head and neck operations. He also believed that spinal anaes- 
thesia has a place in amputation of the legs in diabetic patients. 

Dr. Charles N. Dowd, of New York City, said that his 
experience with the intratracheal insufflation method of anaesthesia 
has, like that of the former speakers, been most satisfactory in 
every case. With regard to the question of status lymphaticus 
he remarked that most of these cases occur in children, and he 
believed are in truth due to faulty methods of administration. 
Children are particularly susceptible to anaesthesia, and it is not 
an uncommon thing, for a person skilled in giving anaesthesia 
to adults to get a child so deeply anaesthetized as to produce this 
condition called “ status lymphaticus.” Children should be most 
carefully anaesthetized, and an anaesthetist who does not under- 
stand the difference between administering a general anaesthetic 
to a child and to an adult should not be allowed to take charge 
of children’s cases. All surgeons have gone through the period 
where the junior on- the house staff of the hospital gives the 
anaesthesia under slipshod instruction. Personally, he had ob- 
tained the best results where a nurse has been thoroughly in- 
structed and gives the anaesthetics for months and years. The 
difficulty in many hospitals at the present time in having a 
professional skilled anaesthetist is the question of additional 
expense to the hospital; but he felt sure that the managers of 
such hospitals will soon see that it is due both to the patients 
and to the operating staff to install a different regime. 

Dr. Joseph Ransohoff, of Cincinnati, Ohio, remarked that 
the only death that he would consider absolutely with justifica- 
tion attributable to anaesthesia is the one occurring before the 
surgeon has used the knife or applied a ligature to any vessel. 
With regard to spinal cord anaesthesia, he had used it a good 
deal and considered it has a very definite place in cases with 
bad kidneys, hearts which could not safely be entrusted to ether 
or chloroform, and in cases of diabetic gangrene requiring ampu- 
tation. 
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Dr. Thomas W. Huntington, of San Francisco, Cal., said 
with regard to spinal cord anaestliesia, he had used it a great deal 
with most gratifying results both to himself and to his patients. 
It must, however, be remembered that the death rate from spinal 
anaesthesia when used as a routine measure is too great to war- 
rant its employment except in selected cases. 

Dr. Robert G. Le Conte, of Philadelphia, Pa., said that just 
before coming to this meeting he removed the leg from a patient 
suffering from diabetic gangrene, and as usual in such cases 
found the employment of spinal cord anaesthesia most satis- 
factory. This form of anaesthesia has a very limited field, but 
under certain conditions, such as mentioned by the former 
speakers, he considered it the safest anaesthetic. 

Dr. Arpad G. Gerster, of New York City, said that he was 
brought up in the chloroform^ school and used it for many years 
in his surgical practice, but finally abandoned it for ether because 
of the uncertain and unreliable administrations of it at the hands 
of changing anaesthetists. He now restricted its use to those 
cases only in which it is especially indicated, other forms of anaes- 
thesia being contraindicated. He had found spinal anaesthesia 
useful many times, and agreed that, although limited, its field 
is very definite. With regard to the administration of anaes- 
thesia, he was taught in Billroth’s clinic to be most careful in 
administering an anaesthetic to those patients who showed signs 
of fear at the time of administration. He never realized fully 
until hearing the papers of Dr. Crile and of Dr. PI'enderson just 
why this precaution was necessary, although he had been careful 
to teach the same precaution to his own students. 

Mr. Howard J. Stiles, of Edinburgh, Scotland, spoke in de- 
fence of chloroform. Dr. Henderson’s paper gave an explanation 
of why it is safer to have chloroform administered by a person 
not afraid of it. It is a good thing, and advisable in this coun- 
try, that ether should take the place of chloroform, because 
American surgeons are afraid to give enough chloroform. Since 
a visit to Dr. Mayo’s clinic five years ago he had become a 
partial convert to ether, and now uses it in 75 per cent, of his 
cases, because he recognized that it was safer than chloroform. 
Personally, he was not afraid of chloroform on the operating 
table, if it is given by a man who knows how to give it and 
is not afraid of it. He was afraid, however, of its after effects. 
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He had had about 12 cases of delayed chloroform poisoning. 
What is the relation between delayed chloroform poisoning and 
sepsis? If the sepsis originates in the abdomen the liver has to 
deal with the poisons. Suppose a gangrenous appendix is re- 
moved under chloroform; what happens? The bacterial tox- 
aemia is intensified by the chloroform which is the last straw, 
and the patient dies. The moment he stopped giving chloroform 
in acute appendicitis his results showed a very striking improve- 
ment. There are certain conditions, however, in which chloro- 
form is indicated. For instance, in alcoholic patients, in opera- 
tions in which there is likely to be considerable loss of blood, 
and in operations in which it is important to work with haste. 
Personally, he always used chloroform in breast cases in prefer- 
ence to ether, because there is but half the amount of bleeding, 
and consequently the operation can be done comfortably within 
an hour. With regard to the special apparatuses for the ad- 
ministration of anaesthetics, even if they are a little cumber- 
some, if one can get a better and safer anaesthesia, it is a duty to 
employ them. It had been his privilege to see Dr. Elsberg's 
apparatus used in Dr. Meltzer’s intratracheal method of admin- 
istering ether, and he was very much impressed with it. It was 
the simplest, smoothest, and most delightful anaesthesia he ever 
saw. He was also favorably impressed with the nitrous oxide 
and oxygen anaesthesia, which he saw both at Johns Hopkins 
and at Dr. Crile’s clinic. 

Dr. C. B. G. de Nancrede, of Ann Arbor, Mich., said that 
there was one point in regard to the use of ether as a general 
anaesthetic which had not been mentioned. In military service it 
is absolutely impossible to give ether after a big battle. Enough 
ether cannot be carried in the first place, and the surgeon cannot 
take the time to properly administer it in the second place. Again, 
if it is a hot climate, in the tropics, it is extremely difficult to get 
a patient under ether; it is very difficult even in this country 
when it -is very hot to get some patients under ether. He had no 
hesitancy in saying, after forty years’ experience with anaes- 
thetics, that he preferred ether to any other general aneesthetic, 
but he did not confine his practice to its sole use. And in 
the class of cases mentioned above, he was of the opinion that 
chloroform should be employed. 
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EXTIRPATION OF TUMORS OF VOMER THROUGH THE 

ROOF OF THE MOUTH. 

Dr. Charles H. MayOj of Rochester, Minn., read a paper 
with the above title, for which see page 302. 

Dr. Albert E. Halsted, of Chicago, 111 ., had operated on 
a number of these cases. The first method he tried was the one 
described by Feidallot, the temporary resection of the alveolar 
processes of the superior maxilla dropping down near the hard 
palate. That operation gave an excellent field to work through, 
but caused a great deal of deformity, and the after results were 
not satisfactory, it being difficult to replace and keep the bone 
in place. The second method was the one he later adopted for 
the removal of the hypophysis, known as the Loewe method; 
an incision is made underneath the lip, and the lip turned up 
toward the top of the head. This method also gave an excellent 
view of the tumor, and made it extremely easy to work in the 
nasopharynx. The third time he tried a method of splitting the 
palate and removing the tumor through the mouth. The difficulty 
with this method was that a necrosis of the hard palate resulted 
and he could never afterwards close the opening completely. 
Therefore, from his experience, he strongly advocated the method 
of Loewe for the removal of tumors of the vomer. 

ARTERIOVENOUS ANASTOMOSIS FOR GANGRENE OF THE 

LEG. 

Drs. Albert E. Halstead and Roget T. Vaughan, of Chi- 
cago, 111., presented a paper on the above subject, the conclusions 
of which were as follows : 

1. There is experimental evidence to show that in animals 
the circulation through the large veins of the extremities may 
be reversed, and that it is possible for the normal blood-pressure 
in the arteries to overcome the resistance of the valves of the 
veins. 

2. Experimental and clinical evidence show that the anas- 
tomotic opening is not permanent, but that gradual obliteration 
takes place in event of the failure of early occlusion by a 
thrombus. 

3. There is not sufficient clinical evidence to be deduced from 
the reported cases to show that the pressure of the blood in 
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the arteries in the Cases operated upon was sufficient to force 
the valves in the veins. 

4. It is also shown by the cases reported that early occlu- 
sion of the vessels about the anastomotic opening by a thrombus 
was the rule, and in many the opening never at any time func- 
tionated, 

5. In event of the arterial blood forcing the valves in close 
proximity to the anastomotic opening, it returned through the 
communicating veins and did not traverse the capillaries as a 
rule. 

6. A study of traumatic arteriovenous aneurism shows that 
with a normal arterial pressure it requires weeks or months for 
the valves in the communicating vein to be overcome, as is 
evidenced by the gradual development of varicosities and the 
long delayed pulsation in the veins remote from the seat of 
aneurism. Under these conditions, the arterial blood supply is 
maintained partly through the usual collateral channels which 
are unobstructed. In cases of gangrene from obliterating diseases 
of the arteries, the collateral vessels are already occluded. In 
such a case immediate reversion of the circulation is imperative. 
This cannot be accomplished because, (i) of the obstruction of- 
fered by the valves; (2) in many cases the circulating blood 
must overcome the resistance offered by the thrombosed vein; 
(3) the blood will return often through the nearest communi- 
cating vein — and will not reach the peripheral capillaries. 

7. Their final conclusion was that there is but one indication 
for the application of arteriovenous anastomosis in surgery ; that 
is, in traumatic destruction of a principal artery, where end-to- 
end union of the vessel is impossible. In such a case arteriove- 
nous anastomosis might be attempted, and through it we might 
maintain a sufficient blood supply to preserve the integrity until 
an adequite collateral circulation was established. 

Dr. Howard Lilienthal, of New York City, expressed the 
opinion that there are certain cases of diabetic gangrene in 
which the arteries are not diseased where arteriovenous anas- 
tomosis will be found practicable. Where both arteries and 
veins are diseased it naturally does no good to anastomose one 
diseased vessel with another. 

Dr. Fred B. Lund, of Boston, Mass., had had some experi- 
ence with arteriovenous anastomosis and had never found it of 
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SOME MODIFICATIONS OF TECHNIC IN THE SURGERY OF 
THE GALL-BLADDER AND BILE-DUCTS. 

Dr. John E. Summers, of Omaha, Neb., read this paper, 
for which see page no. 

Dr. Lewis L. McArthur, of Chicago, 111., seconded Dr. 
Summer’s remarks regarding the minimum of surgical' inter- 
ference in cases of acute septic gall-bladders. So much better 
results are obtained by the method he outlines that it should ap- 
peal to everyone. The utilization of the bowel tract, which has 
been opened and drained, as a drain for relieving the kidney 
from colemic sepsis and other conditions dependent upon long 
continued biliary trouble, had proven in his hands of so great 
value that he urged those who had never tried it to do so. 
In those cases in which the common duct is being drained, insert 
the drainage tube into the common duct an inch or so down- 
ward, instead of, as heretofore practised, upward toward the liver. 
With the tube inserted in this way an ordinary ureteral catheter 
can be passed into the common duct and will find its way readily 
into the duodenum, and irrigation of the intestinal tract can be 
easily accomplished. Nourishment can also be administered, when 
necessary, through this channel. 

Dr. Charles H. Mayo, of Rochester, Minn., heartily agreed 
with all Dr. Summers had said regarding the treatment of the 
gall-bladder and bile-ducts, and particularly to the necessity for 
the careful treatment in septic cases. He had had good results 
from the use of salt solution washed through the cystic and com- 
mon ducts into the intestines. 
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Bismuth Paste in Chronic Suppurations. By Emil G. Beck, 

M.D., Surgeon to the North Chicago Hospital. 8vo, pp. 237. 

C. V. Mbsby Co., St. Louis, 1910. 

It is now some six years since the author noticed that a tuber- 
cular sinus which he had injected with a bismuth and vaseline 
mixture for diagnostic purposes closed and remained so. The 
results which have accrued to the department of surgical thera- 
peutics from that seemingly accidental observation have been 
so notable that the publication of a monograph on this method 
of treatment of persistent sinuses by its originator is very accept- 
able. 

In it we find a graphic recitation of Dr. Beck’s personal experi- 
ence and the gradual development of the art of bismuth treatment, 
as one after another the various regions and organs in the body 
have been attacked. 

The book is profusely illustrated, and consideration of these 
plates alone should indicate to us our absolute inability to diag- 
nose certain lesions without the aid of bismuth paste and the 
X-ray. Further reason for the general adoption of this method 
is found in considering the fact that not only are diagnostic 
errors revealed but curative treatment is applied at the same time. 

The author states that he believes the reason for cure of these 
sinuses, especially those of tubercular nature, is due, first to the 
destruction of the tubercular bacilli by the chemotactic properties 
of the bismuth subnitrate ; second to the mechanical dilatation of 
the walls of the sinuses; and third to exposure of the injected 
sinuses to the X-ray. 

Some consideration is also given to the lately developed art 
of stereoscopic radiography. The formulas and methods of ad- 
ministration in various conditions are given in a thorough and 
terse manner. 

To those having patients with persistent sinuses, the treatment 
as described by Dr. Beck is sincerely recommended, and a thor- 
ough and comprehensive consideration of it is to be foimd in this 
admirable monograph. 

429 



430 


BOOK REVIEWS. 


Diseases of the Anus, Rectum, and Sigmoid. By Samuel 
T. Earle, M.D., Professor Emeritus of Diseases of the Rec- 
tum, Baltimore Medical College. Philadelphia and London: 
J. B. Lippincott Co., 1911. 

The author has obviously endeavored to prepare a book on this 
most important subject which may be used as a reference for 
general practitioners and students rather than the proctologist. 
He has succeeded in incorporating in it the great majority of 
approved procedures which have been developed in the treatment 
of the pathologic conditions in this region. 

Minor differences in pathology and malformation have been 
omitted, types having been offered which simplify and make easy 
quick reference. Minor steps in operative technic have likewise 
been intentionally and justifiably omitted. The text is well illus- 
trated by instructive cuts and line drawings, which go far toward 
elucidating and simplifying the subject matter. The general 
subject is well covered, and the book will be appreciated as a 
valuable addition to our literature. 

Diseases of the Pancreas, Its Cause and Nature. By Eu- 
gene L. Opie, Professor of Pathology, Washington Univer- 
sity, St. Louis. Second Edition, pp. 387, 44 illustrations. 
Philadelphia: J. B. Lippincott Co., 1910. 

Since Claessen in 1842 put forth the first monograph on this 
subject, the knowledge of physiology and pathology has been 
very progressive, but until the last decade interest was confined 
chiefly to research and pathological laboratories. The previous 
edition of this work, which appeared seven years ago, collated the 
observations of contemporaneous investigators and elucidated 
many obscure problems pertaining particularly to the diseases de- 
pendent upon the peculiar physiology of the pancreas, namely, 
hemorrhagic necrosis or acute hemorrhagic pancreatitis, fat 
necrosis, and diabetes mellitus. 

While the experimental aspect of these problems has continued 
to receive marked attention, the greatest advances in our knowl- 
edge of this organ and its diseases have been through the obser- 
vations of surgeons and the pathologic findings in the .living tis- 
sues, which have so markedly altered many of the views previously 
formed from autopsy records. 

Thus we have been able to diagnose even grossly between 
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present imperfectly worked out have been dealt with by eliminat- 
ing speculative matters ” 

The volume is divided into fifteen parts. Part I treats of 
anatomy and physiologj" of the female genital organs ; II, methods 
of examination ; III, certain prominent gynaecological symptoms ; 
IV, disorders of menstruation ; V, morbid conditions of the ute- 
rus ; VI, morbid conditions of the ovaries ; VII, morbid conditions 
of the Fallopian tubes ; VIII, extra-uterine pregnancy ; IX, mor- 
bid conditions of the vagina and vulva; X, malformations; XI, 
major gynaecological operations; XII, after-treatment of major 
operations ; XIII, therapeutical notes. 

For clear, logical, and comprehensive statements, there is little 
to be desired, and the illustrations accompanying are of a 
high order, and taken together serve admirably to enforce the 
author’s teachings. The illustrations showing the relations of the 
vagina, bladder, and rectum follow the old methods by showing 
each as a distended organ, which is not in keeping with Na- 
ture’s facts in the case. Notwithstanding these minor defects, 
which are not peculiar to the author, they do hot mar the general 
accuracy of statement. 

The student or practitioner who familiarizes himself with the 
teachings of this manual and has the technical ability to carry 
them into actual practice will rank as a competent gynaecologist. 

The work is a credit to the genius and learning of its dis- 
tinguished author. Walter B. Chase. 
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A STUDY OF THE INFECTIONS.- 
BY ALGERNON T. BRISTOW, M.D., 

OF BROOKLYN, NEW YORK. 

Clinical Professor of Surgerj’at the Long Island College Hospital. 

Hospital laboratories have for many years devoted their 
energies to the study of morbid tissues, but only occasionally 
to the bacterial origin of the infections. The desultory work 
which has been 'done has been in a few large hospitals con- 
nected with teaching institutions and a few otliers with ample 
means and a large laboratory staff. The study of infections 
from the bacteriological standpoint has not received the im- 
portance which it deserves. With the discoveries of Sir 
Almeroth Wright, however, and application of his principles 
to the creation of an artificial immunity in individual in- 
fections, the bacteriology of surgical diseases assumes new 
significance. 

Important as the study of tissues undoubtedly is, par- 
ticularly from the diagnostic standpoint, the study of the 
infections assumes at least equal importance, more particu- 
larly, however, from the viewpoint of therapeutics which is, 
after all, the goal of our art. The chief reason for the 
relative neglect of this important branch of hospital work 
has been, no doubt, the enormous amount of time which 
such investigations require. The average hospital pathologist, 
sometimes paid, more often unpaid, has quite enough to occupy 

* Read before the American Surgical Association, June 19, IQI*- 
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himself with the tedious preparation of morbid tissues for 
the final judgment of the microscope without dabbling in the 
mazes of bacteriological work. If this branch of pathology 
is to receive the attention which its importance deserves, we 
shall have to add to our hospital staff a paid bacteriologist, 
who shall have nothing else to occupy his time save the 
hunting down of infection and the making of vaccines. From 
the writer’s experience of more than three years with vac- 
cines, it is his opinion that Wright’s work has added a most 
valuable \veapon to our armamentarium against disease. We 
have only begun to know how to use bacterial products. We 
are but on the threshold of our investigations into the prob- 
lems which are involved in the production of artificial im- 
munity. Antisepsis and asepsis secured us to a wonderful 
degree against wound infections following the surgeon’s knife. 
Wright’s methods promise a victory over primary infections 
against which our only remedies hitherto have been incision, 
drainage, and the natural resistance of the patient, which has 
too frequently proved insufficient to the task. 

A case of primary infection which occurred in the writer’s 
service two years ago emphasized most strongly the prime 
importance of the fact that in each infection the bacterio- 
logical source should be traced. The case has been published 
in full in the New York State Journal of Medicine, but may 
be briefly referred to here. 

In March, 1909, an Italian came into the writer’s service at 
the Long Island College Hospital \yith a sinus leading down to 
some carious bone at the angle of the jaw. No cultures were 
taken previous to operation, and there was nothing to indicate 
the presence of anything unusual. Operation was done and the 
carious bone removed. The reaction tq operation was somewhat 
severe but subsided and the sinus closed without incident, nor 
was there ever any serious infection of the face. A week subse- 
quent to the operation the man began to complain of atrocious 
pains in the calves of the legs. Finally it was evident that 
an abscess had formed in the left calf, and it was opened 
and found to contain grumous bloody pus. Through the 
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courtesy of the Hoagland Laboratory, cultures from the pus 
were taken at the time of the drainage. Subsequently a 
similar suppurative process occurred in the right forearm. 
The infecting organism, to the astonishment of everybody 
concerned, proved to be that of glanders, of which the patient 
had not a single symptom. There were no farcy buds, no nasal 
discharge, nothing save the suppurative processes in the left leg 
and right arm, which did not differ from ordinary metastatic 
foci, excepting the grumous character of the pus, which, while a 
feature of the suppuration of glanders, also occurs in other in- 
fections, being ordinarily simply an evidence of a low grade 
of resistance on the part of infected tissues. 

Time does not here serve to go into the case at length. It 
was fully reported in the May, 1910, number of the Nezv York 
State Journal of Medicine by the writer, the laboratory work 
being described by Dr. Benjamin White, the director of the 
Hoagland Laboratory. Suffice it to say that the organism gave 
the Strauss reaction with guinea pigs and agglutinated known 
cultures of the Bacillus mallei. An autogenous vaccine was made 
from the patient’s own organism. He recovered after an illness 
of five months, and when last heard from had remained well. 
He had worked along shore previous to his illness, but had not 
been especially in contact with horses. Every effort was made to 
trace the source of his contagion but without success. One thing 
was certain — he had glanders. 

This case is mentioned, not only on account of its interest 
because of the therapeutic success attending treatment, but 
also because it emphasizes in a particularly striking manner 
the necessity and the value of bacteriological work in con- 
nection with the infections. Had it not been for the friendly 
aid of the Hoagland Laboratory this man would have been 
treated as an ordinary case of metastatic abscess and many 
persons placed in great danger. With the possible exception 
of the bacillus of pest there is no organism which has claimed 
so many laboratory victims as Bacillus mallei. True, we 
ought always to exercise the greatest precautions in treating 
all infections, but when the treatment extends over weeks and 
daily dressings are required, vigilance is too often relaxed, 
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with results which are unpleasant with ordinary infections, 
but which might be deadly with so terrible an infection as 
that of glanders. 

During the fall of 1910 the Directors of the Hoagland 
Laboratory offered to put at the disposal of the Long Island 
College Hospital the services of Mr. H. W. Lyall for bac- 
teriological research into the origin of all surgical infections 
treated in the hospital. This offer was gladly accepted, and 
the cases here analyzed were those which came under the 
charge of the writer the past winter, together with a few 
others from the other operations in the hospital. A number 
of times Mr. Lj^all went with the writer to the Kings County 
Hospital for similar investigations, and a few cases from 
that hospital are included in this report. The period of 
observation has been too short and the cases too few yet 
for our records to be more than suggestive. If attention 
is called to the great importance of this work so that it 
becomes a part of the hospital routine, which is not ■ at 
present the case, the writer will feel that something has been 
accomplished. 

B.^CTERIOLOGICAL ROUTINE. 

Collecting of Material . — ^The following rules were observed: 

(a.) Apply no germicides to an open lesion, or if such substances 
.have been applied wash with sterile water and wait at least two hours 
before taking specimen. 

(&.) Avoid contamination either from tlie person of the operator, 
instruments and supplies, the patient, or his environment 

(c.) Discard the first or top pus. Take the specimen from the depths 
of the lesion, thus avoiding dead or attenuated organisms. 

(d.) Make inoculating smears upon the surface of at least two 
Loffler blood-serum slants. 

(e.) Avoid exposing the cultured material to extremes of heat or 
cold and delay in incubator. 

(/.) Make at least two smears upon glass slides and fix by gentle 
heating. 

The only addition to these procedures is in the case of lesions whose 
cause is known or suspected to be a very delicate organism, i.e., influenza 
bacillus, gonococcus, etc., when media richer in animal proteid is supplied, 
such as blood or ascitic agar. 

Laboratory Procedure . — ^When the specimen reaches the laboratory 
it goes through the following routine; 
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(a.) Stains— Gram’s method and with Loliier's alkaline blue and 
in certain cases an acid fast stain. This serves as an inventory and an 
attempt is made to recover from the plates all organisms thus demonstrated 
in the exudate. 

(&.) Plates are prepared of suitable media, the usual one glycerin 
agar. The laboratory custom in plating is the use of tlie ordinary streak 
or the Conradi method. 

(r.) Incubation of the plated material at incubator (37.5“ C.) and at 
room temperature. 

(d.) Under certain circumstances anaerobic conditions are supplied. 

(e.) Study of and fixings from the colonies developed on the plates 
and isolation in pure culture. 

(f.) Identification of species by the use of difterential media, animal 
inoculation, and immunity reactions. Blood cultures are made through 
an incision of the properly sterilized skin over the median basilic vein. 
The blood is either immediately placed into the culture medium or first 
introduced into an isotonic and decalcifying solution. The latter method 
is used if culture material is not available at the bedside. For inoculation, 
5 c.c. of blood are placed into at least 100 c.c. of fluid medium and the re- 
maining 5 c.c. of blood are distributed in plates. The fluid medium most 
used is neutral broth. Under certain conditions dextrose broth, lactose 
bile, ascitic broth, and neutral broth to which calcium carbonate has been 
added are used. The plate medium ordinarily used is plain agar to which 
may be added ascitic fluid or other enriching material. 

During the winter there were 108 cases of infection 
examined for the writer at the Hoagland Laboratory. The 
cases of ruptured appendix were not here included, some 
thirty in number, as the resulting cultures were so rich in 
intestinal flora that conclusions as to the infection were not 
of much value. Intestinal or sewage streptococci were quite 
common. The colon bacillus was invariably found, not often 
in pure culture. The first place among the flora of the 
intestine in appendical infections must always be given to 
the colon group. It occurred in over 90 per cent, of the 
cases. After that, to the streptococcus. We know little as 
yet about the varieties of the streptococci. There is one 
variety, however, the individual cocci rather small and clear 
cut, occurring in chains of five or six members and deeply 
stained, which is always associated with a virulent infection. 
Shorter chains of . four or five members, the individual cocci 
rather large, have never been obsen'-ed as associated with the 



ALGERNON T. BRISTOW. 


438 

severe types of inflammation. The 108 cases which we 
analyzed have been classified according to the infecting 
organism, and occurred as follows; 


Staphylococcus aureus, pure culture 25 

Staphylococcus aureus, mixed . . . . ' 18 

Streptococcus pyogenes, pure culture .... 22 

Streptococcus pyogenes, mixed 13 

Staphylococcus albiis, mixed 6 

Colon, pure (not including appendix cases) ii 

Colon, mixed i 

Pneumococcus, pure ii 

B. Friedlander, mixed 2 

Pyocyaneus, pure i 

Pyocyaneus, mixed 3 

Diphtheroid, pure i 

Diphtheroid, mixed 22 


The appearance of a bacillus closely resembling the Klebs- 
Loffler bacillus so frequently in 22 per cent, of the cases is 
perhaps the most interesting observation in this short series 
of cases. It occurred once in pure culture in a granulating 
sinus of the thigh, following an operation for necrosis; 
twelve times in association with the Staphylococcus aureus; 
twice with Staphylococcus albus, both times in acne cases; 
once in conjunction with the Streptococcus pyogenes and 
aureus; once with Bacillus coli and a sewage streptococcus. 
It also occurred in the medical wards with mild cases of. 
sore throat not accompanied by exudate or any serious con- 
stitutional disturbances. One case is typical of all, as follows : 

J. F. recovered from typhoid fever, complained of sore 
throat. No exudate. Cultures from swab could not be dis- 
tinguished from true Klebs-Loffler bacilli. Neisser granules 
found.^ Not pathogenic to animals. Guinea-pig inoculated intra- 
peritoneally after an interval of two weeks in good health; 
autopsied; adrenals clear; no adhesions; everything normal. 
This man was quarantined for two months by the board of 
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health. During this interval he had no sore throat. This mild 
sore throat appeared in five post-typhoidal cases all in the same 
ward. In no case was the culture to be distinguished from 
the true Klebs-Ldffler, neither was it considered to be a non- 
virulent diphtheria organism. Occurring in twenty-two cases 
of mixed infection it cannot be said, so far as was known, 
to have added to the severity of the case. It was most 
frequently associated with aureus (12 cases), next in frequency 
with the streptococcus (5 cases). Dr. C. F. Garside of the lioag- 
land Laboratory writes as follows concerning the classification 
of this organism: 

Pseudodiphtheria Organisms . — ^The following tentative classification 
of the diphtheria and diphtheria-like organisms has been adopted by the 
laboratory ; 

1. True, virulent Klebs-Loffler bacilli. 

2. Avirulent Klebs-Loffler bacilli. 

3. Hofmann’s pseudodiphtheria bacillus. 

4. Bacillus xerosis. 

' 5. Diphtheroids : Organisms which resemble the true diphtlieria 
bacillus in the follo^ving essential features : gram positive, non-motile, 
non-sporulating bacilli which show a parallelism in their arrangement in 
smeared preparations and which fail to take the alkaline methylene blue 
stain in one or more areas of their protoplasm, i. e., beading or barring. 
These organisms differ from types Nos. 3 and 4 in their sugar reactions. 
Diphtheroids may be divided into the virulent and the avirulent. The 
methods used for differentiating these classes are, first, pathogenicity to 
guinea pigs, and, second, fementative reactions upon various sugars. 

1. Animal pathogenicity: The avirulent Klebs-Loffler bacillus can 
be differentiated from the avirulent diphtheria-like organisms by its reac- 
tion on carbohydrates, notably its ability to ferment dextrin. The 
virulent true Klebs-Loffler bacillus can be separated from the virulent 
diphtheroids by animal inoculation, first protecting the experimental 
animal by immunizing it with diphtheria antitoxin, or by mixing the 
inoculating dose with diphtheria antitoxin. In either case the animal 
will survive inoculation with diphtheria bacilli, but will not be protected 
from the virulent diphtheria-like bacilli. 

2. Fermentative reactions : Under ideal conditions distinct differences 
are brought out by this method, but certain variations in the reactions 
of the same strains, because of varied conditions, little understood and 
difficult to control, have cast some doubt upon the advisability of accept- 
ing such evidence as final. Consequently we rely upon the evidence 
supplied by animal inoculation of differentiation between the true Klebs- 
Loffler bacillus and its allied forms. For the present, the classification 
of the diphtheria-like organisms and the avirulent true Klebs-Lofiler 
bacillus is based on their fermentative reactions and their cultural char- 
acteristics. 
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The importance of making the distinction between true, 
Klebs-Loffler bacilli and the diphtheroid group cannot be 
overestimated. A hospital staff could easily get panic-stricken 
if the diphtheroids were not differentiated as indicated. In 
the absence of the clinical signs of diphtheria it is evident 
that the ordinary board of health methods will not avail, nor 
the presence of the Neisser granules, sometimes considered 
pathognomonic, be at all conclusive. The only trustworthy 
methods of differentiation are the behavior of the two 
organisms with the sugars, plus animal inoculation. 

Four of the post-typhoid cases having diphtheroids in 
the throat were isolated and given special nurses, also isolated, 
for long periods of time, far longer than was necessary to 
determine the exact nature of the organism. The hospital 
and boards of health must always err on the safe side. At 
the same time we ought to recognize the fact that diphtheroids 
do exist which are non-pathogenic and, so far as known, 
without influence on wounds. The single case in which a 
pure culture of diphtheroid was isolated from a granulating 
sinus recovered without any untoward symptom. Further 
observations on the behavior of this organism in wounds 
and its influence thereon are most desirable. 

The number of closed infections with pure cultures of 
aureus, streptococcus, pneumococcus, and colon bacillus was 
of great interest. It was impossible to trace the path of the 
infection in any of the cases, as they were all seen late in 
the course of the affection when a definite abscess had 
developed, and it was not possible to discover the origin, 
whether hasmatogenetic or by the lymphatic paths from mouth, 
tonsil, or the intestinal tract. 

The following cases of aureus infection were not preceded 
by abrasion or wound. From a subdiaphragmatic abscess a pure 
culture of aureus was obtained. No history of ulcer of the 
stomach obtainable; no pleurisy. Six cases of prepatellar bur- 
sitis were treated and cultured. Like the carbuncles of the neck, 
of which there were five, from all a pure culture of aureus was 
obtained. One of the cases of prepatellar bursitis was opened 
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early before sinus formation. The swelling was of two weeks' 
standing. There was no abrasion of the skin. Pure aureus was 
obtained from the abscess cavity when opened. A case of 
osteomyelitis of the lower end of the tibia in a child of twelve 
years, of unhealthy appearance, had been preceded by several 
aggravated furuncles of the face. Cultures obtained from the 
bone abscess when opened proved to be aureus. The furuncles 
had healed at this time and could not be cultured. Many cases 
of osteomyelitis are said to be preceded by tonsillitis. It is 
evident that in all these cases of osteomyelitis the infection 
must be by the blood stream and not against the lymphatic 
.current by way of the lymphatics. A second case of osteomyelitis, 
a Brodie’s abscess, was as follows: 

A young woman of twenty-five years, domestic, came under 
the writer’s care suffering from pain in the lower portion of the 
left tibia and a temperature range of ioo°-i02°. Eight years 
previous she had suffered from an osteomyelitis of the same 
tibia, which had been operated. After recovery the intervening 
years had been free from illness until two weeks before 
writer saw her. The Rontgen ray showed a shadow at the lower 
end of the tibia about four inches from the malleolus. On cut- 
ting down on this spot the bone percussion note was dull, and, on 
trephining, a well walled off abscess cavity was found, cultures 
from which, made from the interior of the bone cavity, proved 
to be mixed, albus and streptococci in long chains. The cavity 
was filled with bone wax and the patient made a good recovery. 

It is difficult to trace the infection in this case or to see 
why albus, which is a skin organism, should have gotten 
into a closed bone abscess in conjunction with a streptococcus 
infection. Moreover, this is the only case in which a closed 
abscess gave a mixed infection. It is possible for these 
organisms to have remained in the bone, from time of the 
first operation, but it does not seem likely in view of tlie 
rather delicate nature of both organisms. Aureus has been 
known to remain viable for years, but so far as the writer 
knows, not albus nor the streptococcus group, v/hich die 
rather easily. Tliree aureus abscesses of unknowm origin 
were opened. One of these was inguinal, no injury, no 
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The importance of making the distinction between true, 
Klebs-Loffler bacilli and the diphtheroid group cannot be 
overestimated. A hospital staff could easily get panic-stricken 
if the diphtheroids were not differentiated as indicated. In 
the absence of the clinical signs of diphtheria it is evident 
that the ordinary board of health methods will not avail, nor 
the presence of the Neisser granules, sometimes considered 
pathognomonic, be at all conclusive. The only trustworthy 
rnethods of differentiation are the behavior of the two 
organisms with the sugars, plus animal inoculation. 

Four of the post-typhoid cases having diphtheroids in 
the throat were isolated and given special nurses, also isolated, 
for long periods of time, far longer than was necessary to 
determine the exact nature of the organism. The hospital 
and boards of health must always err on the safe side. At 
the same time we ought to recognize the fact that diphtheroids 
do exist which are non-pathogenic and, so far as known, 
without influence on wounds. The single case in which a 
pure culture of diphtheroid was isolated from a granulating 
sinus recovered without any untoward symptom. Further 
observations on the behavior of this organism in wounds 
and its influence thereon are most desirable. 

The number of closed infections with pure cultures of 
aureus, streptococcus, pneumococcus, and colon bacillus was 
of great interest. It was impossible to trace the path of the 
infection in any of the cases, as they were all seen late in 
the course of the affection when a definite abscess had 
developed, and it w^as not possible to discover the origin, 
whether hsematogenetic or by the lymphatic paths from mouth, 
tonsil, or the intestinal tract. 

The following cases of aureus infection were not preceded 
by abrasion or wound. From a subdiaphragmatic abscess a pure 
culture of aureus was obtained. No history of ulcer of the 
stomach obtainable; no pleurisy. Six cases of prepatellar bur- 
sitis were treated and cultured. Like the carbuncles of the neck, 
of which there were five, from all a pure culture of aureus was 
obtained. One of the cases of prepatellar bursitis was opened 
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early before sinus formation. The swelling was of two weeks’ 
standing. There was no abrasion of the skin. Pure aureus was 
obtained from the abscess cavity when opened. A case of 
osteomyelitis of the lower end of the tibia in a child of twelve 
years, of unhealthy appearance, had been preceded by several 
aggravated furuncles of the face. Cultures obtained from the 
bone abscess when opened proved to be aureus. The funincles 
had healed at this time and could not be cultured. Many cases 
of osteomyelitis are said to be preceded by tonsillitis. It is 
evident that in all these cases of osteomyelitis the infection 
must be by the blood stream and not against the lymphatic 
.current by way of the lymphatics. A second case of osteomyelitis, 
a Brodie's abscess, was as follows: 

A young woman of twenty-five years, domestic, came under 
the writer’s care suffering from pain in the lower portion of the 
left tibia and a temperature range of ioo“-i02°. Eight years 
previous she had suffered from an osteomyelitis of the same 
tibia, which had been operated. After recovery the intervening 
years had been free from illness until two weeks before 
writer saw her. The Rontgen ray showed a shadow at the lower 
end of the tibia about four inches from the malleolus. On cut- 
ting down on this spot the bone percussion note was dull, and, on 
trephining, a well walled off abscess cavity was found, cultures 
from which, made from the interior of the bone cavity, proved 
to be mixed, albus and streptococci in long chains. The cavity 
was filled with bone wax and the patient made a good recovery. 

It is difficult to trace the infection in this case or to see 
why albus, which is a skin organism, should have gotten 
into a closed bone abscess in conjunction with a streptococcus 
infection. Moreover, this is the only case in which a closed 
abscess gave a mixed infection. It is possible for these 
organisms to have remained in the bone, from time of the 
first operation, but it does not seem likely in view of the 
rather delicate nature of both organisms. Aureus has been 
known to remain viable for years, but so far as the writer 
knows, not albus nor the streptococcus group, v/hich die 
rather easily. Tliree aureus abscesses of unknowui origin 
were opened. One of these was inguinal, no injiir>', no 
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urethritis; swelling of two weeks’ duration drained; culture, 
aureus. A second abscess, subfascial, not associated with sore 
throat nor tonsillitis, was opened at the angle of the jaw 
and proved to be also aureus. There was no carious bone 
nor dental caries in connection with this case. The proximity 
to the mouth suggests a lymphatic course for the infection. 

A most interesting case was as follows: 

The writer saw in consultation a man fifty-seven years of 
age with the following history: He had been treated for two 
weeks by his brother, a physician, for grippe. He had a chill, 
fever to 103°, malaria. Later pain in the right wrist, some 
swelling, then pain in the region of the right hip, cedema, swelling. 
An exploring syringe revealed the presence of an abscess under 
the fascia lata, which was drained, cultured, and proved to be 
pure aureus. It is difficult to trace the origin of this infection. 
The patient made a good recovery and never showed any evidence 
of infection elsewhere. The affected wrist suggests a hsemato- 
genetic origin, but it was not possible to say that there had been 
an endocarditis, and in view of the extremely fatal character of 
endocardial infection of the aureus type, the inference is that 
no endocarditis had preceded the attack. 

A somewhat similar case to this treated by the writer occurred 
in the person of a lady, who for three weeks previous to her 
coming under the care of the writer, had recurrent attacks of 
what was diagnosed as Pfeiffer’s glandular fever. The attack 
had also been called grippe. ' Each of the weekly attacks had 
been preceded by chill, fever, malaria; the last by some swelling- 
in the neck anterior to the left sternomastoid muscle. This finally 
proved to be an abscess underneath the deep fascia of the neck 
and was drained. A streptococcus was cultured from the pus, 
but was a slow grower, not showing any growth until the fifth 
day. This lady developed a soft murmur at the aortic orifice, 
developed septic wrists and knee, had three convulsions, although 
the urine was negative, but finally recovered after the use of 
a vaccine which was not autogenous but came from the organism 
of another patient. 
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Abscesses occurring in post-typhoid are usually found to 
contain typhoid bacilli in pure culture. This is not always the 
case, as the following case shows: 

A patient in the fifth week of typhoid, convalescent, developed 
an abscess at the right wrist, an abscess of the left leg, an abscess 
in both arms. Cultures taken from these abscesses proved to be 
aureus, streptococcus, and diphtheroids. From a tubercular 
sinus of the neck exactly the same organisms were recovered, 
although the patients were in different wards and under di^ereut 
house officers and nurses. The streptococcus occurred in pure cul- 
ture 22 times, but was by no means always of equal virulence. In 
one case after a pin prick, the cellulitis started in a few hours 
and involved the lymphatics to the shoulder in 48 hours. 

One curious case of streptococcic infection was as follows : 

A negro came into the writer’s service in the Kings County 
Hospital with a swelling of the axilla and upper arm. His story 
was that his employer had been operated upon at home for an 
abscess of the arm and he had cleaned up the room after the 
operation. The following day he complained of pain and swelling 
in the right arm and came to the hospital for treatment. The 
hand was carefully examined for a scratch or abrasion of any 
kind, but none was discovered, nor was the hand affected at 
any time, the infection being restricted to the area above the 
elbow. Drainage showed a pure culture of the streptococcus. 
Another abscess of the axillary fossa without history of injury 
or abrasion showed a pure culture of streptococcus in short chains. 

The most likely source of contagion in abscesses of this 
type and in perhaps all subcutaneous abscesses not of 
traumatic origin is in an infected sweat gland or hair follicle. 
There was no evidence in any of the cases beyond conjecture 
that either of these was the starting point of the infection. 

Two cases of streptococcic infection occurred in fractures. 
The first was in the writer’s service at St. John’s Hospital and 
was subsequent to the application of a Lane plate for bad oblique 
over-riding fracture of tibia and fibula, with great displacement. 
The writer has used the Lane plate in nine cases during the past 
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winter with good results, except in this case, which he relates 
in order that it may at least serve as a warning against the 
indiscriminate use of the open method in this treatment of 
fractures. The subject of the fracture was a young man of 
alcoholic habits, who received the injury as a result of an auto- 
mobile accident. The case was ideal for the open method, as 
the bones, when reduced could not be held but slid past each 
other with much over-riding. The operative field was most 
carefully prepared twice after the usual method. After the 
patient was in the operating room, the leg was painted with 
tincture of iodine, which was allowed to dry. Every one con- 
nected with the operation wore rubber gloves. There was very 
little handling of the tibia to which the Lane plate was secured, 
resulting in perfect apposition. The fascial wound was closed 
with catgut, the skin with silkworm gut, a dressing applied 
and a plaster case. The wound showed evidence of infection on 
the second day and a window was cut in the case, the sutures 
removed, and pus found which was of streptococcus origin. 
Every effort was made to trace the error in technic if any. 
The gauze, the suture and ligature material were tested and 
the samples taken shown to be sterile. The nasal cavities of 
every one concerned in the operation were cultured and no 
streptococci found. There was not another streptococcus case 
in the hospital, and the writer went straight from the operating 
room of this hospital to another hospital and did three operations, 
one a gastro-enterostomy, all of which recovered with primary 
union. Drs. Avery and Garside of the Hoagland Laboratory 
made every effort to hunt down the source of contagion but 
failed. The patient ran the gauntlet of prolonged suppuration, 
multiple incisions, necrosis, and is now, five months after the 
operation, just beginning to get union. Was the source of this 
infection hamatogenetic? In view of the many cases of closed 
infection which occurred in this series without the intervention 
of any injury, we cannot absolutely deny the possibility that an 
operation wound may become infected from within and not from 
without. 

The other streptococcus infection occurred secondarily in a 
compound fracture of the tibia, which had been wired at the 
Coney Island Hospital. Three months afterward the attending 
surgeon did an operation for the removal of some necrosed 
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bone. This was followed by a rise in temperature and evi- 
dences of severe infection. The writer saw the case the week 
after the operation for necrosis, and on examining the patient’s 
heart found a soft blowing murmur. Diagnosis, septic endo- 
carditis, probably of streptococcic origin. Blood culture showed 
100 colonies of streptococci to the cubic centimetre. In 
spite of treatment by vaccines and antistreptococcic serum this 
patient died. No cultures were taken from the wound prior 
to the second operation. The writer desires to make the point 
that this should have been done, and immunizing doses of the 
organism found and given prior to the second operation. It 
is evident that a bacteriological examination of the old wound 
prior to operation might have served to put the surgeon on his 
guard and might have avoided a catastrophe. 

Seven cases of puerperal infection occurred in this series 
of cases, of which four were of pure streptococcic origin. In 
these four cases blood cultures were taken and streptococci 
recovered as follows; 

A. T., January 12. Induced abortion; culture shows long 
chain streptococci, 200 colonies in 0.5 c.c. of blood; death. 

Mrs. E., puerperal sepsis eighth day; blood culture; strepto- 
cocci in long chains; 12 colonies in 2 c.c. of blood. Culture 
from cervix streptococci. An autogenous vaccine was made 
for this case and she recovered but developed a deep abscess of 
the right hip, subfascial, running in the direction of the thyroid 
foramen. This was drained, and cultures taken proved to be 
streptococcic in character. Ten days after drainage she again 
developed an evening rise in temperature. Careful examination 
showed no retained pus, no abscess or evidence of inflammatory 
process in the pelvis. She again received an autogenous vaccine 
and the temperature fell to normal, after which she recovered. 
This is the second case of abscess of the upper thigh occurring 
secondary to a puerperal infection observed by the writer 
lately. It is possible that it is of lymphatic origin via the lymph- 
atics which accompany the obturator artery and vein into the 
pelvis. 

Case IV. — Induced abortion six weeks previous. Patient 
seen by family physician one week after the operation for abor- 



446 ALGERNON T. BRISTOW. 

tion ; temperature 104° ; had been told by “ operator ” that 
she had grippe. Sepsis six weeks’ duration; no phlegmon. 
Seen then by writer. Marked endocardial murmur. Pelvis 
clear. Septic wrists and knees, chills; temperature I02°-I04°. 
Blood culture showed numerous streptococci, colonies not 
counted. The administration of a polyvalent vaccine (Van 
Cott’s formula) and subsequently an autogenous vaccine fol- 
lowed by a remission of all the symptoms. A week later, how- 
ever, patient embolized her left middle cerebral and also 
developed septic infarcts in both lungs and died. 

The three cases of mixed infection were as follows: 

Peritonitis following abortion. Death. Swabs from peri- 
toneal cavity at autopsy showed streptococci of the large variety, 
the chains occurring end to end, probably the intestinal strep- 
tococci and diphtheroids developing in a very delicate growth 
on the culture medium. 

Case II. — Mixed infection, puerperal sepsis following de- 
livery by students. Staphylococcus aureus, albus, and Strepto- 
coccus longus. Recovery. 

Case III. — Sepsis following delivery; brought to the hos- 
pital. No blood culture; vaginal swab showed colon and albus. 
Recovery. 

Of these seven cases all were streptococcic in type except 
one in which only colon and albus were found. This was of 
mild type. Six of the cases were induced abortion. 

The pneumococcus in pure culture was usually found in 
the empyemas, when there was an intercurrent or preceding 
pneumonia. There were four cases of special interest of 
pneumococcus infection in cases not empyema. 

Case I. — A. B,, Kings County Hospital. Dry pleurisy, right 
side, followed by a painful swelling at the region of the right 
sternoclavicular joint which appeared quite rapidly. Pus from 
the drainage operation showed a pure culture of the pneumo- 
coccus. 

Case II. — Pneumococcus infection of the right knee-joint. 
Tliis was a man in the Kings County Hospital who came into 
the service after an illness of two weeks. ' His account was 
that the right knee became swollen and painful after a fall 
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He developed an encysted pleurisy just posterior to the angle 
of the scapula, which was drained. Cultures taken from the 
drainage showed pure streptococci. Although perfectly free 
drainage had been provided, patient continued to run an evening 
temperature. Finally he received a vaccine made from his own 
organism, after which his temperature fell to normal. 

Five cases of perinephritic abscess came under the writer’s 
observation and were drained. Four of these were pure 
aureus, one a colon infection. On the contrary all of five 
cases of unilateral hsematogenous infection of the kidney 
showed pure cultures of the colon bacillus, the cultures being 
taken from the small abscesses in the renal cortex after hemi- 
section of the kidney, subsequent to the nephrectomy. No 
deductions can be drawn from a few cases, but one would 
naturally expect perinephric abscesses to be the result of 
colon infection rather than aureus, owing to the proximity 
of the colon. In the infected kidneys, the origin was clearly 
haematogenetic, as the abscesses occupied the location of the 
vascular tufts. This variety of infection is probably never 
the result of an ascending infection of the bladder, the symp- 
toms being quite different from and far more severe than 
a simple pyelitis or even a pyelonephritis. 

This short collection of cases is submitted with much 
diffidence. Yet few in number as are the cases, the labor 
involved in the isolation of the infecting organisms has been 
very great and has consumed much time. It is the intention 
of the writer to continue the work with the assistance and 
collaboration of the Hoagland Laboratory. In course of 
time it may be possible to make conclusions of value. It is 
not impossible that we may find a method of immunizing a 
patient against infection previous to operation or to sterilize 
the blood current and tissues after infection has occurred. 
That is what Ehrlich has done in syphilis. 

The writer gratefully acknowledges the assistance of Drs. 
White, Avery, Garside, and Mr. A. W. Lyall, the bacteriol- 
ogist to the Long Island College Hospital, without whose aid 
this work would have been impossible. 
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The topic includes a consideration of the propriety of 
tapping the spinal arachnoid sac in any region of the cord 
below the midcervical. For emphasis, the conclusion from 
these studies is stated at the very start, that the only vertebral 
interspaces through which puncture of the subarachnoid space 
can be made with practical assurance that nerve structure 
will not be penetrated, are the fourth lumbar and the lumbo- 
sacral, preferably the former. This statement presupposes 
the employment of a correct technic. 

Key and Retzius ^ in 1828 published extensive studies 
of the subarachnoid space. They injected the subarachnoid 
space with a blue color fluid and then made frozen sections 
of the cord. They state that the anterior subarachnoid space 
of the cord is entirely free and open, but that the posterior 
space in the dorsal region is divided up by interrupting mem- 
branes attached in the lines of the nerve-roots. Their only 
suggestion of an adhesion between the posterior surface of 
the cord and the arachnoid membrane is contained in the 
following words : “ At the lowest part of the cord the con- 
ditions change essentially. The posterior septum, if we in- 
clude under this name the posterior arachnoid midmembrane 
and trabeculse, is usually very richly developed and contains 
a number of larger and smaller subarachnoid spaces, at times 
breaking up into a thick trabecular network which occupies 
a large portion of, indeed airnost the whole, space behind the 
cord between the nerve-roots” (Key and Retzius, i, p. 91). 


*Read before the New York Surgical Society, April 26, igii. 
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They describe a constant valve-like flap in the upper part of 
the anterior subarachnoid space between the levels of the 
second attachment of the ligamentum denticulatum and the 
fourth cervical nerves, convex upward, which permits a free 
flow of cerebrospinal fluid from brain to cord in front of the 
ligamentum denticulatum, but obstructs the free passage of 
cerebrospinal fluid from cord to brain, within this area. 
Propping " has proposed that the opening and closing of this 
valve with the falling and rising respectively of the spinal 
fluid, occasioned by the respiratory movements, by alternating 
a greater opening for ingress of cerebral fluid to the spinal 
subarachnoid space, with a smaller opening for egress of the 
spinal fluid to the cranial subarachnoid space, were causative 
of an active circulation between cranial and spinal subarach- 
noid fluids. 

Quincke,® and Gerstenberg and Hein * have made original 
anatomical studies of the spinal cord. Quincke describes the 
close contact of the spinal arachnoid with the dura surround- 
ing it, as analogous to the relation between adjacent pleural 
or peritoneal surfaces. He describes the cauda equina as 
divided into two lateral halves separated by a mesial cleft 
from 2 to 5 mm. in width. This corresponds to the variety 
of distribution of the nerve-roots of the cauda equina found 
in Dissection C of this article. The conus medullaris in very 
young children lies lower than in adults. Quincke says in 
this regard: “In eight cadavers of children up to one year 
of age I found the end of the conus at the level of the third 
lumbar vertebra, in children three years old at the level of the 
second lumbar vertebra — only once in a four-year-old child at 
the level of the fourth lumbar vertebra.” 

Gerstenberg and Hein state that the position of the nerve- 
roots of the cauda equina in the subarachnoid space is variable, 
sometimes the roots lying close to the posterior and lateral 
walls and again nearer the anterior wall. They give as the 
usual condition, that in which the nerve-roots divide into two 
lateral halves, leaving the anterior wall of the space free. 
They describe the subarachnoid space of the spinal region 
above the cauda equina as divided by the garland-shaped 
ligamentum denticulatum into an anterior portion and a pos- 
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terior portion, the two portions communicating with each 
other through the spaces between the concavities of the liga- 
mentum denticulatum and the arachnoid sac. Also they note 
the presence in this space of a posterior median septum in 
which are holes affording communication between the two 
sides. These authors have described the extradural veins 
within the spinal canal. Venous arcades cross the posterior 
surface of the dura, underlying the bony arches, so that the 
main vascular channels posteriorly are out of the line of 
puncture. Anteriorly these veins, which lie on the posterior 
surfaces of the bodies of the vertebrae, are much larger and 
more numerous than the posterior ones. With their con- 
dition of distention or of collapse the content of cerebrospinal 
fluid in the subarachnoid space is regarded to vary. 

Magendie ° connected a tube with an animal’s subarach- 
noid space and saw the cerebrospinal fluid rise and fall in 
the tube synchronous with the movements of respiration. 

Propping brings out the fact that the fat at the inter- 
vertebral foramina, which is displaceable, and the peridural 
veins accommodate the changes of intradural pressure. 

The writer has observed that the sizable anterior extra- 
dural veins of the lumbar region, which are mesially situated, 
occupy exclusively the transverse hollows on the posterior 
surfaces of the bodies of the vertebrae between the projecting 
upper and lower bony margins, and are separated from the 
dura by the posterior common ligament of the spine, which 
bridges over the hollows. Between these transverse hollows, 
in the mesial area of the spine, the intervertebral disks, to- 
gether with the lipped margins of the adjacent vertebrae 
above and below, form projecting surfaces measuring about 
three-fourths of an inch in a vertical direction, which act as 
piers to support the posterior common ligament, over which 
areas there are no sizable vessels. Only over the lateral 
portions of the posterior surfaces of the bodies of the lumbar 
vertebras, just within the line of the intervertebral foramina, 
do the venous plexuses pass upward and downward in the 
vertical direction. This anatomy has the following surgical 
importance: that, since the intervertebral disks are situated 
in the line of a straight forward puncture between two ad- 
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jacent lumbar spinous processes, with a mesially directed 
puncture it would hardly be possible for the most inadvertent 
operator to pierce any of the anteriorly lying extradural 
vessels. 

The writer presents in this paper his findings in fifteen 
dissections of the spinal cord, in all of which the anatomy 
of the cauda equina was studied, and in eleven the portion 
of the arachnoid membrane in relation with the posterior 
surface of the cord from the conus medullaris up into the 
cervical region was carefully dissected. 

With the exception of the diagrammatic cross sections, 
the illustrations in this article are either photographs or 
drawings from photographs. 

Especial pains have been taken to demonstrate by these 
illustrations the varying relations of the arachnoid membrane 
to the nerve structures, which relations are all-important in 
establishing a site of greatest safety for tapping the sub- 
arachnoid space. Thus localities where the posteriorly lying 
arachnoid was found adherent to the surface of the cord or 
to an agglutinated mass of nerve-roots of the cauda equina, 
would manifestly be unsuitable for puncture. 

The writer has located the upper borders of the lumbar 
pedicles (and the intervertebral disks immediately above them) 
as corresponding to the levels of the intervals between the 
posterior extremities of the spinous processes, so that in study- 
ing the illustrations, the sites of entrance into the spinal 
theca of a needle introduced through different lumbar inter- 
spaces can be estimated from the situation of the pedicles. 

PUNCTURE AT AND ABOVE THE LEVEL OF THE CONUS 
MEDULLARIS (Figs. I and 2), 

The anatomical findings in the eleven dissections of the 
arachnoid membrane, from the conus medullaris up into the 
cervical region, were condemnatory to the procedure of punc- 
ture within this area, as one attended with the greatest liability 
of penetrating the cord. 

In the whole 15 dissections, the conus medullaris was ii 
times found at the level of the first lumbar vertebra, 3 times 
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at the level of the junction between the twelfth dorsal and 
first lumbar vertebrae, and once reached to the lower border 
of the second lumbar vertebra. 

Of the eleven dissections of the arachnoid membrane 
above the conus, in but three — which included Dissections F 
(Figs. 14 and 15) and G (Figs. 16 and 17) — was there a 
complete posterior arachnoid space present all the way up 
into the cervical region. In all of these three there were at 
intervals interrupting transverse septa, so that the channel 
posteriorly was not continuous. However, its lateral com- 


Fig. I. 



Diagram of a cross section through the dorsal spine, showing how the arachnoid 
membrane may be adherent to the posterior surface of the cord, which was the predomi- 
nating anatomical arrangement in this and the lower cervical regions in six out of ten 
dissections. The close contact between the arachnoid and dura is here illustrated. 

munications with the anterior portion of the subarachnoid 
space over the concavities of the ligamentum denticulatum 
provided ’opportunity for a free circulation of the cerebro- 
spinal fluid. In a fourth dissection the posterior arachnoid 
space was present throughout, excepting for an adhesion of 
the arachnoid membrane to the cord for an interval of about 
half an inch opposite the first dorsal vertebra. It, as well, 
was partitioned by the usual interrupting septa in other situa- 
tions. In three dissections (including D, Fig. 12, and E, 
Fig. 13), the arachnoid membrane was adherent to the pos- 
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tenor surface of the cord all the way from the conus up into 
cervical region. In one dissection the arachnoid memLane 
completely adherent to the posterior surface of he cord 
above the leve of two inches above the conus, in another 
above the level of three inches above the conus, and in two 

respectively In the last mentioned case the arachnoid mem 
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spacCj were the findings in Dissections D and E. In each of 
these cases, the conus terminated opposite the first lumbar 
vertebra and there was an adhesion of the arachnoid mem- 
brane over its posterior surface. In another one of the dis- 
sections, in which the tip of the conus was at the level of the 
disk between the twelfth dorsal and first lumbar vertebrse, 
the lumbar arachnoid sac extending free posteriorly only up 
to the V-shaped outline of the conus, and above becoming 
adherent to the cord, it would seem quite certain that here, 
too, to have drawn cerebrospinal fluid as a result of tapping 
in the dorsolumbar interspace, the needle, which would have 
been directed about opposite to the tip of the conus, would 
have had to have penetrated through the nerve structure into 
the anterior subarachnoid area. In each of eight other of 
the dissections in which the relations of the arachnoid mem- 
brane to the posterior surface of the cord opposite the dorso- 
lumbar interspace were investigated, there was found present 
in this locality a freely open subarachnoid space, so that in 
these cases it would have been possible to have punctured 
the arachnoid sac through this interarcual interval, without 
injury to the cord. 

It is of importance in this connection to consider the 
work of Rehn,*’ who injected physiological doses of tropa- 
cocaine, novocaine, and stovaine into the spinal cords of 
animals, causing immediate death with typical medullary 
S3nnptoms. This result occurred regularly, even with dimin- 
ishing the doses of the drugs to very small amounts. To 
test whether the effect of these injections was mechanical 
or toxic, physiological salt solution alone was injected into 
the spinal cords of animals without any recognizable effects. 

A review of some of the cases in which sudden death 
has occurred soon after the injection of a spinal ansesthetic 
would embellish this trend of thought. 

Especially pertinent are those cases in which the puncture 
was made in the dorsolumbar interspace. Such cases are, 
however, few, owing to an almost general obedience to 
Quincke’s precept early laid down, that spinal puncture should 
be made only below the level of the conus medullaris. Also 
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of interest in this connection are deaths under spinal anaes- 
thesia, for which definite pathological lesions were found at 
autopsy to have been accountable. 

Cases associated with high pelvic elevation, in which, 
probably from the heavy specific gravity of the solution used, 
or from a shifting of the spinal fluid cranialwards, the 
respiration has become paralyzed beyond the power of restora- 
tion, have been here omitted as irrelevant. 

Fatalities During Operations Under Spinal Anesthesia, Other 
than Cases of Respiratory Paralysis Associated with 
High Pelvic Elevation. 

(a) Where dorsolumbar puncture had been made. 

Milward (F. Victor) : Death under spinal ancesthesia by Jonnesco's 
method in a case of acute intestinal obstruction. British Medical Journal, 
March 26, igio, p. 743. 

Intestinal obstruction. Injection of 10 eg. of stovaine and i mg. 
of strychnine in i c.c. of water between the eleventh and twelfth dorsal 
vertebrae. Head raised on a thick pillow. In 7 minutes the pupils were 
dilating and the pulse commenced to fail. Vomited. In 10 minutes 
patient quite unconscious— gasping respiration and profuse vomiting. In 
12 minutes the pulse was imperceptible and the respirations had ceased. 
Autopsy: The blood-vessels of the surface of the cord over the lumbar 
enlargement were engorged. The cord appeared not to have been touched 
by the needle and macroscopically its structure was normal. No hemor- 
rhage observed inside the spinal theca. 

Gabbett: British Medical Journal, March 26, igio, p. 6go. 

Age 40. Elephantiasis of scrotum. Puncture between the twelfth 
dorsal and first lumbar vertebrae, from which the spinal fluid flowed 
freely. Ten eg. of novocaine and 1 mg. of strychnine hydrochloride 
injected. The patient sat up for I minute and then laid down with his 
head on a low pillow. In 5 minutes he was anaesthetic to the level of 
the nipples and in 10 minutes almost to the level of the clavicles. The 
patient died of respiratory failure within half an hour. 

(&) Where death was due to a cause other than the spinal ancesthetic. 

Bondy: Ueber das post-operative Verhalten nach Lumbal-anasthesia. 
Gyn. Rundschau, iv, 1910, p. 99. 

The patient had a systolic murmur with a striking cyanosis of the 
face. Five minutes after the injection before the elevation of the pelvis 
the patient died. Autopsy: embolus left pulmonary artery. 

Hohmeier: Hohmeier u. Konig, Verhandl. d. deuts. Ges. f. Chir., 
x.v.vi.v, 1910, p. 4S1. Sammelforschung iiber die Lumbalancesthesie im 
Jahre 1909. 

In a collection of 2400 cases from 41 institutions in the year 1909, 
there was one patient suffering from arteriosclerosis who died lo minutes 
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after the injection of the spinal anesthetic from cerebral apoplexy. There 
was adrenalin in the injecting fluid. 

(c) Other cases. 

Donitz: JVie vermeidet man Misserfolge bei der Lwnhalances. Milnch. 
med. Wchsft., igo6, p. 1338. 

The following was the first case of death caused by the anaesthetic 
in more than 1000 cases of lumbar anesthesia in Bier’s clinic: 

Age 75. Carcinoma of penis. 0.13 g. tropacocaine diluted with 
10 C.C. of spinal fluid injected between the second and third lumbar 
vertebre in the sitting position. The patient was then laid flat, the 
anesthetic rapidly extended to the neck, and in a few minutes the 
breathing and pulse stopped. Autopsy: brain and spinal cord showed 
nothing special. Death regarded to be due to the large dose of tropa- 
cocaine. 

Veit: Bruits Beitrage 2. kl. Chir., liii, p. 751. 

Age 63, Enlarged prostate. After having been successfully sub- 
jected to novocaine spinal anesthesia on the sixth and third previous 
days, there was administered a lumbar injection of 0.07 g. stovaine. 
Three minutes after the injection the patient suddenly became pale and 
the pulse and breathing stopped. Autopsy: small hemorrhage at the 
site of puncture within the dural sac. No macroscopic changes in the 
cord throughout its entire course. Veit states elsewhere that he always 
punctured between the second and third or the third and fourth lumbar 
vertebrEB. 

Rehn : Ueber Riickenmarksances. Mitteil. a. d. Grensgeb. der Med. u. 
Chir., xix, 1908-g, p. 806. 

(0) Quotes the results of Korte, who in 180 cases of lumbar anses- 
thesia had one death attributable to the anaesthetic. Woman, age 71. 
Incarcerated femoral hernia. Pulse 88. 0.05 g. alypin with adrenalin 

administered by lumbar puncture. No pelvic elevation. Forty minutes 
after the injection collapse and death. Autopsy: the cord was without 
pathological changes. 

(b) Quotes the results of Brentano, who in 99 cases experienced 
one death from the anaesthetic as follows: Age 75. Irreducible umbilical 
hernia. 0.04 g. alypin with suprarenin injected between the second and 
third lumbar vertebrae. Clear fluid was first drawn. Very slight pelvic 
elevation. In 10 minutes the pulse and respiration became irregular 
and in 30 minutes the patient died. Autopsy: no cause for the sudden 
death. 

(c) Reports out of 30 cases at the Charlottenberg Western Hospital, 
I death, as follows : Woman, age 79. Ileus from inoperable rectal 
carcinoma. Slow strong pulse. After the injection of novococaine 
suprarenin a small cushion was put under the hips. In 10 minutes 
the patient became pale and vomited and the pulse slowed. Cushion 
immediately removed but the patient died in another 10 minutes. 

Hohmeier u. Konig: Sammelforschung iiber die Lumbalancesthesie 
im Jahre 1909. Verhandl. d. dents. Ges. f. Chir., xxxix, 19x0, p. 481. 

Out of 12 deaths in 2400 cases of lumbar anaesthesia collected from 
41 institutions, due to the spinal anaesthetic, 4 were due to respiratory 
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paralysis occurring shortly after the injection. Hohmeier says: “In 
such cases autopsy gives no clue to the cause of death, neither macro- 
scopic nor microscopic changes being found.” 

Konig; Saminelforschung iiber die Lumbalanasthesie iin Jahre I9^9i 
Hohmeier u. Konig. Verhandl. d. dents. Ges. f. Chir., xx:vi.v, 1910, p. 481. 

Age 60. Intracapsular fracture of femur. Three novococaine Hdchst 
tablets used for injection. “In 5 minutes the anaesthesia was up to the 
navel and in 10 minutes asphyxia supervened, and in spite of all effort 
to resuscitate the patient she could not be saved.” 

Bowdy: Ueber das post-operative Verhalten nach Lumbalancesthesia. 
Gyn. Rundschau, iv, 1910, p. gg. 

(a.) Woman. Osteomalacia. Three days post partum. In good con- 
dition. Ten minutes after the injection stopped breathing and died. 
Autopsy: oedema of the brain; cystitis; pyonephritis. 

(b) Caesarean section. Five minutes after the injection, before 
raising the hips high, the patient died of respiratory paralysis. Autopsy: 
gave no cause for death. 

Bondy had 3 deaths in 1000 cases attributable to the spinal anaesthetic. 

Michelsson: Ein Beitrag 2. Lumbalancesthesie init stovain-Billon. 
Arch. f. kl. Chir., xcii, igio, 657-724. 

Age 37. Pyloric stenosis. 0.056 g. stovaine. Also morphine o.oi 
and scopolamine 0.0005. The horizontal posture was maintained. After 
5 minutes there was satisfactory anaesthesia to the ensiform cartilage. 
On presenting the stomach there was sudden collapse and death. 

Michelsson out of 400 cases of lumbar anaesthesia had 4 deaths 
attributable to the anaesthesia. 

Sellheim : Ueber Geschicfe, Anatoniie, und Technik der Riicken- 
marksancesthesie. Medizinische Klinik, igio, vi, p. 5. 

Out of 1000 cases of major gynaecological operations done under 
spinal anesthesia he reports one death which could be chargeable to 
the anaesthetic. The case was one of proposed Caesarean section who 
died before the Kaiser schnitt could be undertaken. 

PUNCTURE BELOW THE LEVEL OF THE CONUS MEDULLARIS. 

Arrangement of the Nerve-roots of the Cauda Equina . — 
While the distribution of the nerve-roots of the cauda equina 
within the arachnoid sac was found to vary considerably, 
their general order of arrangement with relation to one 
another was found to be uniform, which latter fact it can 
be seen would be necessarily so, in that the nerve-roots arise 
serially from the conus medullaris and pass downward in 
regular order to their fixed foramina of exit arranged in a 
vertical row on either side of the spinal canal. Thus the first 
lumbar root has the most lateral and highest origin from the 
conus medullaris. The root passing through the second 
lumbar foramen of exit takes its origin from the conus medul- 
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laris next below the first root, and so on down the whole 
series until from the apex of tlie conus the lowest sacral 
nerve-roots arise, which in natural order occupy the most 
mesial position of all the nerve-roots, either lying in close rela- 
tionship with, or, in cases where there is a cleft, diverging a 
little from, the median sagittal plane. The mesial position of 
the lowest sacral nerve-roots would render them the most liable 
of any to injury in median lumbar puncture, traumatism to 
which could be offered in explanation of those cases of paraly- 
sis of the bladder and sphincters which have followed lumbar 
puncture. , 

Where the nerve-roots of the cauda equina lay together 
in masses they did not individually float free in the cerebro- 
spinal fluid, but were bound closely together by delicate ad- 
hesions, which, though they could be broken apart with the 
use of almost no force at all, were nevertheless strong enough 
to hold the roots together as one solid impermeable structure. 
Occasionally the nerve-roots were found to float free but 
only in the lower part of the subarachnoid space, below 
where the main mass had been distributed. Thus the lower 
nerve-roots of the cauda equina in Dissection B (Fig. 7) 
were separate and free, as were also the nerve-roots from 
the lower lumbar region downward in one of the dissections 
of Type I not here illustrated. 

The Sacral Leverage . — The sacrum, projecting posteriorly 
from its site of articulation with the lumbar portion of the 
spinal column, when forced downward has the action of a 
lever of the second order on resisting structures attached to 
its upper surface at a sufficient distance from the point of 
fulcrumage. The sacral nerve-roots may, under certain con- 
ditions, constitute such resisting structures in relation to the 
sacral lever. Thus when the subarachnoid space extends far 
enough downward into the sacral canal and is at the same 
time of sufficient calibre to allow those nerve-roots which are 
fixed to the projecting portion of the sacrum to have free 
play, and when at the same time these nerve-roots are not 
too slack (cf. Fig. 13) to furnish resistance to the downward 
forced sacrum, it can be seen that descent of the sacral lever 
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will make these sacral nerve-roots taut, in effecting which, 
owing to the posterior projection of the sacrum, the same 
movement will, as well, carry the nerve-roots backward out 
of the lumbosacral hollow into a more posterior position (cf. 
Figs. 6, 7, 8, and 16). ' , , , 

The first sacral vertebra projects but little posteriorly and 
that chiefly at its base, above which latter the first sacral 
nerve-roots diverge to go to their lateral openings, so that 
these nerve-roots are attached too close to the fulcrum to 
be much if at all influenced by the sacral leverage. The 
bodies of the second and third sacral vertebrse are the ones 
which do project markedly backward, so that when a sub- 
arachnoid space of good calibre extends down to the base 
of one or the other of these vertebrae, allowing more or less 
opportunity for free play to those nerve-roots attached to the 
sacrum well behind the fulcrum, then it is that these nerve- 
roots, if of a length shorter than that of the lumbosacral 
curve in the descended position of the sacral lever, will come 
under the latter’s influence. It was found that only extreme 
descent of the sacral lever could make the sacral nerve-roots 
taut. In the erect position of the body consequently, in which 
the pelvis is tilted well backward, the sacral nerves would be 
relaxed. 

The sacral lever descends with the forward tilting of the 
pelvis which occurs in extreme lumbar flexion, in which posi- 
tion, therefore, in the presence of the conditions named, the 
mesially lying sacral nerve-roots will become taut and be 
carried posteriorly (Fig. 8). Conversely, when the pelvis is 
tilted backward the sacral nerve-roots are relaxed, and in 
extreme extension of both sacrum and lumbar column as 
well, all the nerve-roots of the cauda equina are thrown into 
a state of relaxation (Fig. 9). Therefore in lumbar puncture, 
it would seem of the utmost importance that the posture of 
election should be one in which the pelvis is not allowed to 
tilt forward, so as to be sure of securing relaxation of the 
mesially lying sacral nerve-roots, on the principle that a 
relaxed nerve-root is less likely to become impaled upon the 
point of the puncturing needle than is a tense one. Also 



Fig. 3. 


Fig. 4. 



Fig. 3. — Dissection A., Type I (most frequent, 46.6 per cent.). The nerve-roots of the 
cauda equina, being connected together by delicate .adhesions, form a flattened ribbon-like 
mass which occupies an anterior position in the arachnoid sac (cf. Fig. s) and is attached 
on either side by the nerve-roots at their sites of exit, as well as by the adhesion of the same 
to the arachnoid membrane where they take a lateral position before gaining exit. In 
this type the positions of the sacral nerve-roots are not altered by extreme lumbar flexion 
(see “sacral leverage,” p. 459). The delicate transparent arachnoid membrane here lay 
invisible, covering the nerve-roots. Sac. Artic., sacral articulation. 

Fig. 4. — Dissection A, Type I. Shows the arachnoid membrane, unseen in Fig. 3, now 
inflated with air. There are no nerves in relation with its posterior aspect (cf. Fig. s), and 
puncture in this case could have been made safely by a direct lateral as well as by the median 
route through any one of the lumbar interspaces. In contrast, see Fig. 13. 




THE ANATOMY OF SPINAL PUNCTURE. 


461 

when relaxed by posture, these nerve-roots if free from arach- 
noid attachment are capable of taking a more anterior position 
in the subarachnoid space than when they are taut (Figs, 9 
and ii). 

Downward forcing of the sacral lever produced no tension 
on the sacral nerve-roots in the dissections of Type I, in 
which the nerve-roots of the cauda equina lay bound together 
in a flattened mass situated anteriorly in the subarachnoid 
space, nor in the Dissections E (Fig. 13) or F (Fig. 14), 
in which latter two the nerve-roots were of too great a 
length to offer any resistance to the descended sacrum. Of 
Type I, five of the dissections were examined to investigate 
the reasons for the absence of the action of the sacral leverage 
upon the sacral nerves, and there were found the following 
anatomical variations to explain the condition: in three of 
the cases the subarachnoid space did not extend below the 
level of the first sacral vertebra, which, as stated, exercises 
practically no leverage upon the first sacral nerve-roots, and 
the nerve-roots below the first sacral were bound down to 
the sacral bodies, so that, being consequently of a length 
equal to that of the lumbosacral curve they moved in unison 
with the sacrum, and could exercise no restraint upon its 
descent. In each of the two remaining dissections of Type I, 
the subarachnoid space extended down as far as to the lower 
border of the body of the second sacral vertebra, but in both 
the nerve-roots were evidently too long to receive the pull 
of the descended sacrum, and in one of these the dural sheath 
over the second sacral vertebra was of such small calibre as 
practically to simulate the anatomical arrangement where the 
nerve-roots over this area were bound down to the sacrum. 

Classification of the Caudce Bquince . — ^The caudae equina 
of the 15 dissections have been classified according to the 
variation in distribution of their nerve-roots, into five differ- 
ent types, the points of differentiation among which are all 
amply noted in the legends of the illustrations. 

Type I (Figs. 3, 4, and 5) was the most frequent, it having 
been found 7 times in the 15 dissections, or in 46.6 per cent. 
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In this type the nerve-roots of the cauda equina lay massed 
together against the anterior wall of the arachnoid sac, and the 
position of the sacral nerve-roots was uninfluenced by the descent 
of the sacral lever. The evident reasons for the latter result 
have already been given (see above, “sacral-leverage”). One 
other dissection of the series was pre-eminently of this same type, 
but it presented this variation from the normal, that three 
aberrant nerve-roots came into relation with the posterior part 
of the arachnoid sac to which they were adherent. This dissection, 
therefore, presenting features that might lead to surgical com- 
plications similar to those that could arise in a case like that 


Fig. 5. 



Diagram of cross section of Dissection A (Figs. 3 and 4). The nerve-roots, Joined 
together by delicate connective tissue, lie in_a flattened imass^anteriorly situated 'ia the 
arachnoid sac, to which latter the laterally lying nerve-roots before taking their exits are 
adherent. 

shown in Figs. 14 and 15 (Dissection F) has been classified with 
the latter dissection as an example of Type IV. 

In four of the dissections of this type observations were made 
as to the heights to which the arachnoid membranes extended 
upward from the lumbar sacculation free from adhesion to the 
posterior surfaces of the nerve structures, and it was found that 
once the posterior, sacculation extended to the conus, once to 
two inches above the conus, and that in the other two cases the 
arachnoid membrane was for the most part free all the way up 
the cord excepting for the occasional transverse septal inter- 
ruptions. 



Fig. 6. 


Fig. 7. 




Fig. 6. — Dissection B, Type II (13.2 per cent.). This is a modification of Type I. 
Similar to Type I was that portion of the cauda equina above the fourth lumbar vertebra 
where the nerve-roots lay flat against the front of the subarachnoid space in all positions of 
the spine, but differing from Type I was the portion below the level of the upper edge of 
the fourth lumbar vertebra, where the sacral nerve-roots, by an extreme downward move- 
ment of the sacral lever, would be made taut and drawn baclnvard so as to span the lum- 
bosacral hollow. Th^e subarachnoid cavity here e.xtended downward to well over the 
third sacral vertebra. Ak., arachnoid membrane, which is transparent, overlying the nerve- 
roots. Above, this membrane was lifted by an air bubble. 

Fig. 7. — Dissection B, Type II. Air inflation of subarachnoid space. The air inflation 
could not here so certainly have reproduced the normal relation of the sacral nerve-roots to 
the arachnoid membrane as could have a water distention, since the close contact between 
these structures as here pictured was found to have been the result of a postmortem 
agglutination. With the introduction of water to test the fixity of the sacral roots, and at 
the same time raising the sacral lever to relax the same, the latter fell away from their con- 
tact with the arachnoid membrane. The sacral nerve-roots of this dissection would 
become relaxed in the erect position of the body. 
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In this type it can be seen that a straight, forward puncture 
into the subarachnoid space just lateral to the median line, made 
below the level of the conus, would encounter no nerves, yet, 
for the greatest safety to the patient, the needle should neverthe- 
less be directed toward the median line, and, as well, introduced 
through one of the two lower spaces only, in order to anticipate 
the possibility of encountering an anatomical condition such as 
that illustrated in Fig. 13. 

Type II (Figs. 6 and 7). — Of this type there were two 
specimens (13.3 per cent.). This type is a modification of Type I, 
the distinguishing feature being that in Type II the action of the 
sacral leverage on the mesially lying sacral nerve-roots raises 
the latter posteriorly out of the lumbosacral hollow. With sacral 
extension, which relaxes the sacral nerve-roots, this type prac- 
tically assumes the anatomical picture of Type I. In the specimen 
of Type II not here illustrated, the arachnoid sac terminated 
opposite the middle of the second sacral vertebra, and its lower 
half inch was narrowed around the nerve-roots, so that, being 
held rather closely to the projecting portion of the sacrum, the 
sacral nerve-roots could come but little under the influence of the 
sacral leverage, and consequently the extent to which they could 
be raised out of the lumbosacral hollow by the action of the latter 
was but slight. In the same dissection, opposite the fourth 
lumbar interspace the mesially lying nerve-roots were connected 
to the posterior wall of the arachnoid sac by one-quarter inch 
long trabeculae, and below this level by trabeculae diminishing in 
length, until, just within the sacral canal, these roots became 
adherent to the arachnoid sac, which finding would seem to be 
in evidence of a shallowness of this lower portion of the sub- 
arachnoid space. Higher, these trabeculae became fewer and of 
half-inch lengths. In this case the fourth lumbar interspace, 
opposite to which the trabeculae were longer than at any level 
below, would manifestly have been preferable to the lumbosacral 
interspace for performing puncture. 

Type III (20 per cent.) (Figs. 8 to 13) included those cases 
in which there was a more or less high division of the cauda 
equina into two lateral halves. In this type the height of the 
bifurcation and the relations of the arachnoid membrane to the 
nerve-roots presented considerable variation (Dissections C, D, 
and E) , yielding most interesting information regarding the 
dangers surrounding the operation of lumbar puncture. The 
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arachnoid sac in these dissections varied from a condition of 
complete freedom from any adhesion posteriorly to nerve-roots 
(Fig. 10), to one (Fig. 13) in which it was adherent to very 
nearly the whole posterior surface of the nerve-roots of the 
cauda equina, the roots in which latter case, excepting for a 
sizable cleft situated mesially below the level of the upper part 
of the fourth lumbar vertebra, formed one solid agglutinated 
mass. Also in the latter dissection the arachnoid membrane was 
attached around nearly the entire periphery of the cleft, which 
it bridged over, forming a window through which alone puncture 
into the subarachnoid space could have been effected without 
having to traverse the mass of nerve-roots. This dissection was 
the one in the series which gave emphasis to the imperativeness 
of a mesial entrance of the needle into the subarachnoid space in 
lumbar puncture, as well as demonstrated the possible danger 
from puncturing at a level higher than the fourth lumbar 
interspace. 

The results of tensing and relaxing the sacral nerve-roots 
in this type, by descent and elevation respectively of the sacral 
lever, are demonstrated in the illustrations (see “ sacral leverage,” 
p. 459). Where in this type the posterior wall of the arachnoid 
sac is free and the subarachnoid space ample behind the nerve- 
roots (Fig. 10). tension on the mesially lying nerve-roots would 
evidently be of no import unless the needle point penetrated to 
the depth at which the nerves lay. Then, it can be seen that a 
relaxed nerve (Figs. 9 and ii) would be less liable to become 
impaled than would a tensed one, its mobility enabling it to 
elude the needle point unless pinioned by the latter against the 
anterior wall of the spinal canal. The relaxed nerves, with a 
water content of the sac, gravitated dependently from their sites 
of attachment, so that the positions they would assume in the 
subarachnoid cavity of living man would doubtless vary with the 
posture of the body. In the dissection shown in Fig. 13, the 
sacral nerve-roots were of too great length to be made taut by 
the descent of the sacral lever. In this dissection it can be seen 
that the normal fixation of the nerve mass on either side, together 
with the support of the sac’s walls by its fluid content, must 
maintain the mesial position of the cleft. 

The water was introduced into the subarachnoid space in the 
dissection illustrated in Fig. 10, through the foramen mamium. 

Type IV (13.3 per cent.) (Figs. 14 and 15).— The charac- 
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Pjq q. Dissection C, Type III. Photograph shoNving how the nerves of the cauda 

eouina in this dissection, seen in Fig. 8 to have been made tense in the position of extreme 
lumbar flexion all became relaxed by the position of extreme lumbar extension. It is the 
relaxation 'more especially of the mesially lying sacral nerve-roots that comes up for con- 
sideration in lumbar puncture, and this can be gained simply by elevation of the sacral 
fever which is produced by a backward tilting of the pelvis. 

Pjq jo — D issection C, Type III. Photograph of water distention of the arachnoid sac 
of this dissection. The position is that of extreme lumbar flexion, the same as in Fig. 8. 
Some of the nerves can be seen through the fluid m the lower part of the sac. The tensed 
nerves lay well away from the postenor surface of the arachnoid sac, which here looks to be 
more distended than it normally would have been with the support of the intact dura, show- 
ing the probable redundancy of this membrane. Ihe fifth lumbar vertebra is in situ. A 
subarachnoid space was continued upward behind the cord from the lumbar region to a 
level about three inches above the apex of the (^nus, above which the arachnoid membrane 
was adherent to the posterior surface of the cord all the way up to the upper cervical region. 
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Fig. 12. — Dissection D, Type III. The practical site of division of the cauda equina' 
into two lateral halves was here originally at about the level of the second lumbar interspace, 
the arachnoid membrane having, before its severance, bound closely together the nerve masses 
of the two sides down to this level. Ar indicates the lower level of adhesion of the pos- 
terior wall of the arachnoid sac to the nerve-roots, which was also the upper limit of the 
original cleft. Above this level, with watej distention of the subarachnoid space, the 
nerve-roots were lifted posteriorly by the fluid, but below, the now free arachnoid sac was 
lifted by the water well behind the nerves. Here, puncture as low as between the second 
and third lumbar vertebra: would have passed through the mass of nerve-roots, but in the 
lower three interarcual spaces puncture could have been safely made. The position is 
that of extreme lumbar flexion, which here tensed the sacral nerve-roots, raising them 
posteriorly. With the spine upright or slightly flexed, the lateral halves of the cauda 
equina maintained a forward position against the anterior wall of the arachnoid sac. The 
arachnoid membrane was adherent to the posterior surface of the spinal cord practically 
all the way up into the cervical region. II L. Fed., second lumbar pedicle. 

Fig. 13. Dissection E, Type HT This dissection ivas the one in the series wJiich gave 
emphasis to the imperativeness of a mesial entrance of the needle into the subarachnoid space in 
lumbar puncture, as well as dciiwnstrated the possible danger in puncturing at a level higher than 
the fourth lumbar zuicrspacc. The posterior wall of the lumbar arachnoid sac exceotinc that 
part of it outlined in white, which is here shown laid open, was adherent everywhere to the 
cauda equina. Thus most of the subarachnoid space lay entirely in front of the cauda equina. 
Since the fluid in the subarachnoid space in consequence of this anatomical arrangement 
must have lifted the cauda equina into a posterior position, it would be questionable whether 
in the upper part of the outlined area much sacculation of the arachnoid men^brane behind 
the nerve-roots could have occurred. However m the lower part of this area the mesial 
cleft, which was present below the upper border of the fourth lumbar vertebra and to 
nearly the entire margin of which the arachnoid was adherent, furnished a situation for 
unobstructed entrance of a needle into the subarachnoid space. Hence a PmMure free 
from nerve entanglement could here have been made only through the fourth lumbaVorthe 
lumbosacral interspace, with the_ needle directed inesially Tha width of the cleft was not 
essentially altered by the division of the arachnoid membrane. The photograph wartaken 
with the body in extreme lumbar flexion, which here did not raise the saefal nerv=s awav 
from their contact with the lumbosacral hollow, this notwithstanding the fact thlt sub 
arachnoid space extended down to the third sacral vertebra. The arachnoid membrane was 
adherent to the posterior surtace ot the spinal cord all the way up into the c“ ”cal Region 
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attached to the arachnoid membrane, such as those found in the 
dissections of this type, on the extremity of a needle with a 
sharply pricking point might help explain those cases in which, 
on subarachnoid puncture, the flow of cei'ebrospinal fluid through 
the needle comes slowly in drops from evident partial obstruction 
of its -calibre. The practical experience in the case of these 
dissections with the hatpin (see legend, Fig. 15) would argue in 
favor of the use of a puncturing needle without a sharply prick- 
ing point. The sacral nerve-roots in Dissection F were not made 
taut by the descent of the sacral lever. 

Type V (Figs. 16 and 17). — The cauda equina here con- 
sisted of a flattened central stalk from which the nerve-roots, 
bound together in ribbon-like bands, diverged. The nerve mass 
arched transversely backward within the subarachnoid space. It 
can be seen in this dissection how it would be of the utmost 
importance to relax the sacral nerve bands before introducing a 
needle into the subarachnoid space, . With the mesially lying 
nerve bands relaxed, from a knowledge of the presence of 
trabeculae between the posterior wall of the arachnoid sac and 
the nerve bands underlying it, of a length of about one-quarter 
inch, it can be estimated that a needle could pass within the 
subarachnoid space for a depth equal to this figure before nerve 
structure would be touched. With deeper penetration, a needle 
having a sharply pricking point would then probably pick up the 
relaxed nerve bundle, thereby partially obstructing its calibre, 
while a needle having a dulled point would be more likely to 
push the nerve structure before it or pass around the side of 
the same. With, on the other hand, the mesially lying nerve 
bands made taut by forcing the sacral lever downward, it can 
readily be seen that it is quite possible for these bands to be 
drawn backward closely against the arachnoid membrane, in 
which event they would almost surely be pierced by the puncturing 
needle. Or supposing that, even in their tensed position, the 
full fluid space behind these bands should be still preserved, they 
would nevertheless be very liable to receive injury, from the fact 
of their being held rigidly, without any opportunity to yield 
or swerve. 

The impalement of nerve structure on the point of the punctur- 
ing needle, in a type of cauda equina of this sort, might also be 
held accountable for slow dropping of the cerebrospinal fluid, as 
Avell as in the case of T3'pe IV. 



Fig. 14. 


Fig.\i6. 



Fig. 14. — Dissection F, Type IV (6.6 per cent.) (cf. Fig. is). The nerve-roots of the 
cauda equina were here separate and disposed peripherally within the subarachnoid space, 
each nerve being attached by delicate adhesions to the arachnoid membrane throughout its 
coimse. As soon as the subarachnoid space was laid open, the laterally and posteriorly situ- 
ated roots were tacked with threads to the dura, in order to maintain their normal relation- 
ships to the spinal theca when the latter’s flaps were spread widely apart. The sacral nerve- 
roots were not here made taut by the descent of the sacral lever, though the subarachnoid 
space reached to the lower border of the third sacral vertebra. This was one of the three 
out of eleven dissections, in which a subarachnoid space was found behind the cord all the 
way up into the cervical region. 

Fig. 16. — Dissection G, Type V (6.6 percent.) (cf. Fig. 17). The nerve-roots diverged in 
flattened ribbon-like bands from a central stalk. The nerve structure of the cauda equina 
arched transversely backivard into the posterior region of the subarachnoid space, so that a 
greater area of the latter space was situated in front of the nerve-roots than behind them. 
The artificially made cleft in the central stalk, held open by a stick. demonstrates a consid- 
erable open space in front of the nerve structure. The relations of the arachnoid sac will 
be best understood by reference to the diagram of a cross section of this specimen (Fig. 17)- 
The mesially lying sacral nerve-roots were taut in extreme descent of the sacral lever, but 
relaxed in the erect position of the body. The subarachnoid space reached down to the 
lower border of the third sacral vertebra. This was one of the three out of eleven dis- 
sections in which a subarachnoid space was found behind the cord all the way up into 
the cervical region. 



Fig.’ 1 8. 



View of posterior aspect of the lumbar portion of a spinal column, seen at an angle of 
about 40° with the median sagittal plane. The body was suspended in the almost vertical 
position. The bony limits of the interarcual spaces are indicated by the pins. The small 
black pin heads outline the extents laterally of these spaces. The third lumbar interspace 
shows considerable bony encroachment. The lumbosacral interspace is the largest of any, 
is nearest the skin surface, and its ligamentum subflavum offers less resistance to a needle 
than do the others. The shorter large-beaded pitis planted in a forward direction were intro- 
duced as nearly straight fonvard as possible at the upper and lower limits of these spaces 
close to the spinous processes. They therefore indicate the levels of these deep points 
with relation to the posterior extremities of the spinous processes. The longer large-headed 
pins were passed transversely through the interspinous ligaments dose to the upper margins 
of the spinous processes. Excepting in the fourth lumbar interval, these pins protrude at 
the levels of the lower of the ttvo large-headed pins directed straight forward in each inter- 
space. In the fourth lumbar interspace the transverse pin lies a little higher. A large 
exostosis projected downward and to the left from the lower border of the spinous process 
of the fourth lumbar vertebra. The lower borders of the laminse, projecting prominently 
baclavard, are considerably more superficial than are the upper borders, and therefore 
become, when touched by the needle point, bony guides (see p. 477). 
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cord.” H. Tyrrell Gray who, in spinal anaesthesia practises 
withdrawal of the cerebrospinal fluid until its flow is obviously 
influenced by the respiratory movements, writes : ‘‘ The with- 
drawal of a considerable quantity of cerebrospinal fluid has 
no discernible constitutional effect on the patient.” 

The writer is inclined to believe, in theory, that the greater 
the reduction in the amount of the cerebrospinal fluid in the 
subarachnoid space, excepting to a point of complete depletion, 
the greater will be the distance through which the fluid that 
remains will shift cranial ward should the head be lowered. 
Gray is very careful to keep the head elevated on account of 
using an anaesthetizing solution of a heavy specific gravity. 

Donitz employed the sitting posture in order that the 
needle could be driven forward more accurately in the median 
line. Both Quincke and Donitz employed the position of 
extreme lumbar flexion. Sellheim explained that the tension 
produced by forward bending of the body brought into 
prominence the median sagittal cleft, between the two halves 
of the cauda equina. Quincke advised puncture below the 
second lumbar vertebra to avoid the conus medullaris. Bier 
punctured between the second and third, or first and second 
lumbar vertebrae. Colombani preferred the fourth lumbar 
interspace. 

The Needle . — Strauss has said that to penetrate the 
median interspinous ligamentous structures the point of the 
puncturing needle must be as sharp as possible. He first 
used Quincke’s needle and then Bier’s. Sellheim advocated 
the use of a needle as blunt as possible so as to preserve the 
sense of touch. He says that the angle of obliquity of the 
long axis of the opening in the needle point with the shaft 
should be about 50°, and that the margin of the opening should 
be rounded off. The needle should be provided with an 
obturator which exactly fits the point. 

The writer is of the opinion that a moderately blunt 
needle, as well as giving greater perception to the sense of 
touch, is less likely to cause injury to any nerve-roots it may 
meet or to become obstructed by such roots than is a sharply 
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stibdural (Quincke). Since the posterior epidural venous 
arcades underlie the bony arches of the lumbar spine (p. 451), 
and since the mesially lying anterior epidural venous plexuses 
occupy only the transverse hollows of the posterior surfaces 
of the lumbar vertebrae (p. 451), there are therefore normally 
no sizable epidural veins in the line of a straight, forward 
puncture, which is directed toward an intervertebral disk, 
and the liability of hemorrhage occurring from this source 
is very slight. Borschardt^^ reports a case, however, of a 
6o-year-old man with an enlarged prostate, in which after 
an injection of 0.06 g. tropacocaine, followed by high pelvic 
elevation, collapse and death supervened. The autopsy showed 
an epidural hemorrhage which with the high pelvic elevation 
had flowed upward to the second or third cervical vertebra, 
while the sacral canal contained no blood. Borschardt does 
not attribute the cause of death any more to the hemorrhage 
than to the tropacocaine and high pelvic elevation. Bolton -- 
has questioned >vhether it would be possible for the cord to 
be compressed at all by bleeding into the epidural tissue. 

Concerning subdural hemorrhage, in Konig’s case of para- 
plegia (p. 481), the subarachnoid injection of stovaine was 
made directly upon having drawn through the needle cerebro- 
spinal fluid colored light red, regarding the impropriety of 
having done which, Konig, in reporting the case, made the 
following reflection: “We must regard as an absolute rule 
the principle already laid down by Donitz, though for some- 
what different motives, to inject the anaesthetic only when 
clear liquor is drawn.” Bier says in this regard: “If blood 
drops forth and is not soon succeeded by clear liquor, then 
the needle should be withdrawn and reintroduced in another 
intervertebral space.” Michelsson says : “ A fresh puncture 
seems to us necessary only in those cases where the cerebro- 
spinal fluid is bloody and does not quickly clear up. In the 
cases where we injected nevertheless, we most always have 
seen total failures.” He regarded that the blood admixture 
with cerebrospinal fluid neutralized the effect of stovaine. 

Slow Dropping of the Cerebrospinal Fluid from the Pune- 
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the sacral nerve-roots, and also the amount of space between 
the spinous processes (Fig. i8), though less than with acute 
lumbar flexion, is sufficient for the performance of median 
lumbar puncture. In forced lumbar extension the spinous 
processes crowd closely together, which movement, when 
suddenly made by the patient during median lumbar puncture, 
may cause breaking of the needle. 

In the lateral position, pelvic extension can be maintained 
by straightening the dependent thigh, and then, in order to 
keep the balance, the leg and thigh of the opposite side can 
be flexed until the foot of this side rests upon the knee of the 
dependent extremity. 

The Choice of the Route of Puncture . — In this connection 
there arises the question of the necessity for the use of a 
needle with a relatively blunt point for the purpose of lessening 
the danger of injury to the nerve-roots, the fact for con- 
sideration being that a needle of this description can be passed 
through the intercepting structures of the lateral route with 
a delicacy of touch which is impossible by the median route. 
So that, if the lateral route with the use of a relatively blunt 
needle can be shown to at least be as safe as the median 
with the use perhaps of a sharper needle, it would naturally 
become the route of choice. 

Certain of the anatomical facts here demonstrated would 
seem to throw some light upon this problem. The three dis- 
sections E, F, and G (Figs. 13 to 17) were the only ones of this 
series in which the route of puncture or shape of the needle 
point could have had any bearing on injury to the nerve- 
roots. In every one of the other 12 dissections, the anatomy 
was such that, with sacral lever raised, the subarachnoid space 
could have been tapped through any one of the three lower 
interarcual spaces, without danger of injuring any of the nerve- 
roots by either lateral or median route, and "with a sharply 
pointed needle as well as with a blunted one. 

The original operation of median lumbar puncture pro- 
posed by Quincke was based upon the proposition that the 
cauda equina invariably divided at the conus into two lateral 
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touch, which conditions are best fulfilled by the lateral route. 

Anatomy of Median Lumbar Puncture. — A tubercle pro- 
jects downward from the lower margin of a lumbar spinous 
process close to its posterior extremity, so that in performing 
median puncture the needle should be made to follow as closely 
as possible the upper border of the lower spinous process of the 
interspace through which it is passed, to avoid encountering the 
tubercle. 

In median lumbar puncture the needle is liable to .some 
little deflection from the exact median plane. The writer 
planted two hat pins straight forward in the spinal canal, 
one introduced in the interspinous intea^al in a line which 
was thought to occupy the exact median plane, and the other, 
one-third inch lateral to the first. On dissecting out the 
points, they were found to have entered the spinal theca 
close together a little lateral to the middle line. Gerstenberg 
and Hein say that a little deviation of the needle from the 
median line makes no difference. 

The supraspinous ligament measures about one-quarter 
inch across, while the interspinous ligament at its middle 
portion is only about one-twelfth inch thick. Quincke 
estimated the depth of lumbar puncture to be usually from 
4 to 6 cm. ; in large muscular men from 7 to 8 cm . ; and 
in fat people even to 10 cm. 

The depth of puncture in the lumbosacral interspace is 
perceptibly shallower than is that in the lumbar interspaces 
above. 

Mesial Puncture of the Lumbar Spinal Theca by a Lateral 
Route. — H. Tyrrell Gray“^ practises lateral puncture ex- 
clusively. He says; “ These dangers ” (those of lateral punc- 
ture) “ I am convinced have been greatly exaggerated.” He 
states that in some hundreds of lumbar punctures the nerves 
had been touched by the needle or canula on only three 
occasions. Gray, from a point just lateral to his flnger-tip 
placed on the interspinous interval in the median line of the 
back, directs the needle very slightly upward and inward. 

“ The needle can be felt in its course to penetrate two re- 
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sistances: (i) the ligamentum subflavum, and (2) the dura 
mater.” The writer has employed the same deep guides for 
a number of years in a limited experience with lateral lumbar 
puncture, using a needle without a sharply pricking point, 
since in this way he had found that he could be guided by 
the sense of touch. Slamjer, in reporting 2700 cases of 
lumbar anjesthesia with tropacocaine, says : “ The puncture 
was either lateral or median without our having seen any 
remarkable difference resulting.” 

The ligamentum subflavum in the lumbosacral interspace is 
thinner than are those in the lumbar spaces above, and conse- 
quently offers a considerably less resistance to the penetrating 
needle. 

In fat people, in whom the spinous processes cannot be 
differentiated by palpation through the skin, the lumbar inter- 
spinous interval can he located in two ways, one by prodding 
with a needle from a slightly lateral position across the 
median line structures, and the other by touching with the 
needle the lower border of a lamina near where it joins the 
spinous process. The latter site is recognized by its super- 
ficial location, three-fourths to one inch beneath the skin 
surface, the conformation of a lumbar lamina exhibiting a 
rather prominent backward slope from above downward, so 
that its lower border overhangs considerably the upper margin 
of the lamina immediately below it (Fig. 18). Consequently 
if the puncturing needle, introduced close to the median line 
structures, strikes bone thus superficially, the point of contact 
must be offered by this prominent lower border of the lamina, 
which indicates that the course of the needle is just a little 
above the level of an interarcual space. 

In order to as accurately as possible penetrate the pos- 
terior median line of the spinal theca with a needle introduced 
through a lateral route, the point of the needle must first 
be made to touch some deep guide from which, as a point 
of ultimate departure, it can take a short and direct course 
to its final destination. With the attempt to direct the needle 
from a point of slightly lateral entrance on the skin surface 
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in one straight line to the posterior mesial area of the spinal 
theca, the needle point may very easily get outside of the 
limits of the interarcual space. Thus it was found by this 
method that the point could pierce the interspinous ligament 
and impinge on the lamina of the opposite side, or that it 
could strike the under margin of the spinous process. The deep 
guide in the procedure here proposed is the ligamentum sub- 
flavum or the bone adjacent to it, which is met by the needle 
when passed straight forward through the erector spinse muscle, 
parallel with and closely adjacent to the interspinous ligament. 
The close relationship of the course of the needle to tlie 
latter structure is advisable, in order that the needle can be 
made to enter the posterior mesial area of the theca with as 
little inclination from the median sagittal plane as possible. The 
point of entrance selected was therefore one quarter inch 
from the median line of the back, and the needle, taking 
thence a straight fonvard course, should consequently reach 
the level of the interarcual space also one quarter inch from 
the median sagittal plane. A short longitudinal stab wound of 
the skin should be made at the site of entrance of the needle. 
This incision is necessary for the entrance of a relatively 
blunt needle, while at the same time it does away with the 
binding influence of the skin on the shaft of the needle, as 
well as avoids the danger of contamination of the needle 
by the bacteria of the skin. 

The resistance of the interarcual area is encountered at 
a depth of from one and one-half to two inches beneath the 
skin, excepting opposite the lumbosacral interspace where the 
depth is less. After the needle has encountered the resistance 
of the spinal column (usually that of the ligamentum sub- 
flavum), it should not be attempted to push the instrument 
straight through into the subarachnoid space, but instead, 
before trying to complete its introduction, it should first be 
slightly withdrawn until its point lies free in the muscle, 
and then from this latter position it should be given its 
direction toward the posterior median line of the spinal theca, 
which is done by inclining it at an angle of about 5 degrees 
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with the median sagittal plane. The needle will then usually 
pass unobstructedly through the firm structure of the liga- 
mentmn subfiavum to penetrate the spinal theca. Sometimes, 
however, the angle must be increased to about 7 degrees to 
get over a lateral bony obstruction. Or, if this slightly in- 
creased slant of the needle be of no avail to elude the bony 
opposition, then the latter is probably due to a high projection 
of the upper margin of the spinous process, to get above 
which, the point of the needle should be gradually worked 
upward, maintaining all the time the inward inclination of 
5 degrees, until finally the point finds entrance beneath the 
middle of the upper bony arch of the space. An upward 
slant of the needle of from 5 to 10 degrees may be necessary. 

Certain advantages of the lateral route over the median 
can be summarized as follows: 

1. The needle can be guided more by the sense of touch. 

2. There can be used a needle with a less sharp point, 
which both aids the sense of touch and is less liable to cause 
nerve injury. 

3. With a correct technic, the posterior mesial area of the 
spinal theca can be entered in almost as straight forward a 
direction as is possible by the median route, and apparently 
about as near the median line. 

4. There is no danger of breaking the needle. 

5. The operation is capable of performance, if desired, in 
the position of extreme lumbar extension. 

PARALYTIC SEQUELS OF LUMBAR PUNCTURE AND THE LUMBAR 
INJECTION OF A SPINAL ANAESTHETIC. 

But one reference to a paralytic sequel following lumbar 
puncture per se, was found in literature. Slamjer,^*^ speaking 
of permanent nerve paralyses following spinal anesthesia, 
says : “ Quincke saw such a paralysis occur as a result of 
simple lumbar puncture, the reason for which he attributed 
to a hemorrhage in the nerve substance.” There were found, 
however, a number of reported cases having paralytic sequels 
following the lumbar injection of a spinal anaesthetic, a brief 
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consideration of which it was thought might be illuminating 
to the subject matter of this paper. 

These paralyses following the lumbar injection of a spinal 
aneesthetic became apparent either closely consecutive to the 
recovery of the patient from the effects of the aniesthesia, or 
else later after an interval of complete restoration of function 
to the patient. They are regarded to be due either to trauma 
inflicted on the nerve structures by the puncturing needle, or 
to some irritative action of the solution injected. It can be 
seen that paralyses attributable to the former cause must be 
limited to the lower half of the body, and that their onset, 
as in the case of any severe nerve injury, ought to be im- 
mediate. The late occurrence of a paralysis would seem to 
be at total variance with a traumatic origin, and might con- 
sequently be regarded as characteristic of an irritation by the 
aiicESthetizing drug. In support of the latter proposition is 
the fact that paralyses of the upper extremity and more fre- 
quently of the eye muscles, following the lumbar injection 
of a spinal ansesthetic, which could by no possible logic be 
attributable to the traumatism of a lumbar needle puncture, 
are characterized by a late onset. These late occurring 
paralyses are sometimes permanent. 

Owing to an almost general obedience to Quincke’s early 
injunction to enter the puncturing needle below the conus 
medullaris, which could then only encounter individual nerve- 
roots, the cases of paraplegia following lumbar ansesthesia 
attributable to the needle puncture have been few. On the 
other hand isolated paralyses. of the lower half of the body 
following lumbar anecsthesia, which might be due to injury 
of individual nerve-roots of the cauda equina, are more fre- 
quent. The latter sequels seem to affect exclusively the blad- 
der and anus and the area of distribution of the peroneal 
nerve. That the nerve-roots of supply to the bladder and 
anus, which are the third and fourth sacral, should be ones 
of selection for injury by the needle it is easy to understand, 
since they occupy the most mesial position of all the nerve- 
roots of the cauda equina, and consequently, excepting where 
a mesial cleft exists, lie in line with a median puncture. 
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As regards the liability of causing injury to an agglutinated 
mass of nerve-roots bypuncturingthemwitha needle, Donitz’s 
three cases of half-sided anaesthesia, and that of Trautenroth,^® 
resulting from the injection of the anaesthetic solution laterally 
within the spinal theca, are instructive. Donitz employed the 
sitting position, so that any possible influence of gravity to 
retain the injected fluid all on one side could be eliminated. 
No ill results were recorded. Trautenroth, with the patient 
in the left lateral position, produced a right-sided anaesthesia, 
so gravity in his case too could have played no part. He 
introduced the needle to the left of the median line and aimed 
it obliquely toward the median line. The patient experienced 
a severe pain in the right leg, whereupon the operator, with- 
out withdrawing liquor, injected 0.06 g. tropacocaine with 
resulting anaesthesia of the right lower extremity only. The 
other side of the subarachnoid space was then injected with 
0.045 tropacocaine. Headache was the only sequel. Oelsner 
and Kroner have published a case, in which, during the 
operation for spinal anaesthesia, there was pain in the right 
leg as if a nerve of the cauda equina had been struck. The 
pain disappeared after one to two minutes. There was no 
change in the pulse or respiration, and there were no serious 
complications or sequels. 

The comparative infrequency with which paralysis has fol- 
lowed lumbar puncture, in the face of the indisputable ana- 
tomical evidence here presented that nerve-roots may so fre- 
quently be in relation with the posterior arachnoid wall opposite 
the second and third lumbar interspaces, would seem to be in 
evidence that the trauma of a needle penetrating nerve-roots of 
the cauda equina is generally well borne. This observation, 
however, should not be construed as furnishing a reason why 
the utmost punctiliousness should not be observed to avoid the 
nerve-roots in practising lumbar puncture. 

J. Whole Lower Extremity Paralyses Immediately Following Spinal 

Ancestkesia. . _ 

I. Trautekroth : Ein Fall von schwerer Stovainvergiftung nach 
Lumbalanasthesie nebst Bemerkungen iiber halbseitige Ancesthesien, 
Deuts. med. Wochenschrift, 1906, p. 7. Forceps extraction. 
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Patient on left side. Point of entrance of needle between tiie first 
and second lumbar vertebrae about i cm. to left of median line. No 
cerebrospinal fluid came through the needle, but nevertheless half a 
Pravaz syringeful of i : 1000 adrenalin solution was injected. With a 
new puncture between the second and third lumbar vertebrai, cerebro- 
spinal fluid was drawn; i in 1000 adrenalin solution was now injected, 
followed in three minutes by 0.06 g. stovaine. Ten minutes after the 
injection the woman was in bad condition. Pulse small and slow. 
Breathing slow and superficial. Cyanosed. The an^stliesia reached to 
the neck. Fifty minutes after the birth, sensation had returned to the 
navel, and the lips were red. The left leg could not be moved by the 
patient for seven hours and the right leg until several hours later. On 
the following day the patient could not properly lift the right leg. 
Sudden severe headache on the night of the fourth day with general 
pains over the body. The right leg was as though asleep. Ninth day 
right leg seemed to the patient icy cold, as though dead. No temperature 
difference between the right and left legs. Not until five weeks after 
the puncture did the patient first leave her bed, in which she had 
remained on account of pains in the back and lameness in the riglit 
leg. She could walk only with trouble. The temperature had been 
normal. 

2. Konig: Bleibende RiickenmarksVdhmung mch Lumbalanccs., Munch, 
med. Wochenschrift, No. 23, 1906, HU, 1112. 

Needle introduced between the third and fourth lumbar vertebrcc, 
whereupon the patient experienced pain. As soon as the liquor, which 
was colored light red, came from the needle in drops, stovaine-Riedel 
(0.06 stovaine) was injected. Anaesthesia of lower abdomen. “The lost 
function about from the navel downward, including bladder, rectum, 
and extremities did not return.” On the fifteenth day a lumbar puncture 
was made, drawing a light red sterile fluid containing isolated red cells 
and mononuclear leucocytes. Patient died after three months with 
cystitis, etc. Autopsy; The spinal cord from about the level of tlie 
ninth vertebra downward was adherent to the dura. In the lumbar 
portion a space remained in which there was found no abnormal fluid. 
In the lower dorsal and in the lumbar regions the cord on section 
presented the picture of softening. 

3. Bosse (Hildebrandt) : Berl. klin. Wochenschrift, 1906, xliii, 3^9- 
Disk, su Lazarus. 

Age 59. Examination of prostate. Stovaine. At the conclusion of 
lumbar anaesthesia, without other toxic sequels, the paraplegia continued. 
The paralysis on one side lasted until the fourth day, while the paralysis 
on the other side remained until death, four weeks later, of an ascending 
nephropyelitis. 

4. Goldschwend: Ueber 1000 Luvibalances. mit Tropakokain, Weiner 
kl. Wochenschrift, 1907, xx, 1098. 

“ In high grade disquieting were the rare cases of long lasting 
paraplegia (3 in 1000). In the most severe case it lasted eight^days. 
after which the motility gradually returned. . . . The paraplegia affected 
only the lower extremities and not the bladder.” 
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11 . Whole Lower E.xtrcmity Paralyses Following a Complete 
Recovery of Fnnction After Spinal Ancesthesia. 

Walther: Bull, et Mem. de la Soc. de Chir. de Paris, 1905, .x-x.vi, 
p. 214. Meningo-myelite consec.. a la rachicocainisat. 

Male, age 20. Case admitted to hospital with the following history: 
February 25, 1903, subarachnoid injection of cocaine. No sequels. May 27, 
1903, subarachnoid injection of cocaine without loss of sensibility. 
Nothing abnormal until third day, when motion and sensation of the 
lower extremities began to fail and progressed until at the end of ten 
days they had entirely disappeared. Third week incontinence of urine 
and faeces. After four or five months control of anus and bladder had 
returned to normal. After eight months the movements of the lower 
extremities began to return a little. After 21 months he still could not 
walk. Lower extremities showed some contracture, increased tendon 
reflexes, and spasticity. Sensation to heat, touch, and pain was present. 
The case was diagnosed as one of meningomyelitis. 

Dandois: Journ. de chir. et Annul de la Soc. Beige de Chir., 1901-4, 
p. 282. 

External urethrotomy. Age 57. 0.02 cocaine. On eighth day pains 
in pelvis and lower extremity. Ninth day complete paraplegia. Sensa- 
tion preserved. Delirium. No fever. Twenty-fifth day slight movements 
in lower extremities, followed by complete recovery. 

III. Localised Paralyses' of the Loiver Half of the Body. 

Henking: Miinch. iiied. Wochenschrift, 1906, p, 2428. Erfahrungen 
ilber Lumbalancesthesia mit novocaine. 

Age 28. Hernia. Novocaine. Perfect anaesthesia. After 12 hours 
patient became restless. Incontinence of faeces and urine lasting 60 hours. 

Borszeky: Beitrage s. kl. Chir., Iviii, 1908, 651. 

Borszeky refers to a case of bladder paralysis following spinal anaes- 
thesia reported by Wiener, of a “3S-year-old perfectly sound man who 
suffered a total incontinence. The condition of the patient improved 
after sixteen months only in so far that he could hold his urine two 
to three hours by day, but not at night. Furthermore erection was 
incomplete and libido was entirely absent.” 

Strauss: Deutsche Zeitschrift f. Chir., Lrx.vLv, igop, 275. 

Strauss reports that after performing lumbar anaesthesia with stovaine 
on about 300 cases without serious accident, there occurred on the same 
day two cases of paralysis of both bladder and rectum following lumbar 
anaesthesia with stovaine. The paralyses of the sphincter ani lasted 
10 days. The bladder paralysis lasted in one case months, and in 
the other after 3 months a slight paresis still existed. 

Michelsson: Arch. f. kl. Chir., .vcii, 1910, 657. 

In 400 cases of lumbar anaesthesia there followed disturbances of 
motion in four cases. Two had paresis of the extremities. Another 
had a paralyzed sphincter for four days following operation, and the 
other for six days following operation could not empty his bladder. 

Bondy: Gyn. Rundschau, iv, 1910, p. 99. 

' Of peripheral paralyses occurring in 1000 cases of lumbar anaesthesia, 
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there were nine of the peroneal nerve, and trophoneurotic disturbance 
10 times. 

Sellheim : Medisinische Klinik, 1910, vi, p. 5. 

In 1000 operations under spinal anresthesia, there were nine cases 
of peroneal nerve paralysis, all of which disappeared completely. 

Konig: Hohmeier u. Kbnig. Sammelforschung i'tbcr die Lumbakiia's- 
thesie im Jahre 1909. Verhandl d. Deutsche Ges. f. Cliir., xxxix, 1910, 
p. 4S1. 

Konig collected from the Centralblatt fiir Chirurgic in the years 
1908-09, eight reported cases of paralysis of the leg following lumbar 
anaesthesia, usually limited to the peroneal nerve region, some of which 
were permanent. 

IV. Unclassified Cases. 

Bainbridge: Analgesia in children by spinal injection, with a report 
of a new method of sterilisation, etc. Medical Record, 1900, Iviii, p. ggp. 

Age 7. Slight lumbar kyphosis. Puncture to right of median line 
between twelfth dorsal and first lumbar vertebrre. Cocaine 9 nuns, of 
a I per cent, solution. In nine minutes analgesia up to lower jaw. On 
third day, patient seemed stupid and did not move right arm and hand, 
and the legs were drawn up. Eighth day the leg.s could be extended and 
patient moved the right arm. Thirtieth day, “ he is in excellent condition, 
better than before operation.” 

Foster: Bruns Beitrdge z. kl. Chir., 46, p. i. Erfahrnngcn iiber 
spinal analgesic. 

Age 34. Appendicitis. Injection between second and third lumbar 
vertebrse. No anaesthesia and ethyl chloride given. Symptoms of spinal 
meningitis developed with opisthotonus. Eighth day lumbar puncture 
drew few drops of sanguinolent fluid which was sterile. Tenth day 
sudden improvement. Eighteenth day cured. 

ALLEN: Spinal anwsthesia. Boston Med. and Surg. Joitrn,, clxiii, 
1910, p. 715-71S. 

Age S 5 - Double inguinal hernia. 1.5 c.c. stovaine Billon injected 
through second lumbar interspace. Rather marked Trendelenburg posi- 
tion for three minutes then laid flat. Soon after the beginning of the 
operation the patient lost consciousness and the respirations became 
Cheyne-Stokes in character. Had complete left hemiplegia which cleared 
up in less than twenty-four hours, excepting a slight paralysis of the 
left wrist which persisted two days longer. During the next twenty- 
four hours there developed a complete paralysis of right leg. This per- 
sisted for two weeks. It then gradually cleared up. and in two months 
was entirely well. 

Note. — The writer wishes to acloiowledgc his appreciation of tiie 
courtesies shown to him by Dr. H. D. Senior, the Professor of Anatomy 
at the New York University and Bellevue Hospital Alcdical College, 
during his conduction of this work in Dr. Senior's department. 
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Vascular anastomosis has developed chiefly within our 
own day. Its history begins, however, with the first arterial 
suture on June 15, 1759, when Hallowell, at the suggestion of 
Lambert, closed a wound of the brachial artery by passing 
a small steel pin, rather more than a quarter of an inch in 
length, through the two lips of the wound and then twisting 
a thread around it, as in the hare-lip operation. The closure 
was successful, and the pulse remained thereafter nearly as 
strong as in the other wrist. Asman, after fourteen years 
(1773), on the basis of four unsuccessful experiments on 
dogs, concluded that a vessel could not be sutured by this 
method with preservation of its lumen. Wattmann seventy 
years later (1843), reported that he had performed lateral 
ligation of a vein with success by holding up the edges of 
the wound with forceps and surrounding it with a ligature. 
Nicaise in 1872 maintained that lateral suture was practicable, 
and stated that Ollier and Gensoul had both performed it. 
Hirsch (1881) and Braun (1882) did important work on 
lateral suture, while Gluck (1882) devised a small ivory 
clamp for closing arterial w^ounds. Jassinowsky, in 1889, 
reviewed the general literature of the subject of lateral suture, 
published an extensive series of personal experiments, and 
established the procedure on a sound basis. 

*The experimental work upon which this paper is based was per- 
formed in the Laboratory of Comparative Physiology at the Harvar 
Medical School, through the kindness of Dr. W. T. Porter. 

.1S5 
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Eck, investigating the physiology of the liver, performed 
in 1877 successful lateral anastomoses between the vena cava 
and the portal vein of dogs. His technic resembled that of 
lateral intestinal anastomosis, except that the anastomotic 
openings were not made until all the stitches had been placed. 
He used for this purpose a pair of fine scissors, to each tip of 
which was soldered a length of silver wire terminating in a 
curved needle. After the posterior line of sutures had been 
made, these needles were passed through the vessels (one the 
vena cava and the other the portal vein) at points detennining 
the length of the incision. The anterior line of sutures was 
then placed, the scissor-blades were pulled into the vessels by 
means of the wires, and the veins cut between the two lines of 
sutures. This technic was improved by Stolnikow (1882), 
Hahn, Massen, Nenchi, and Pawlow (1893), and others, 
and the subject of Eck fistula forms an important chapter in 
blood-vessel surgery. 

Von Horoch in 1888 tried to sew together the ends of an 
artery which had been cut across; he was unable to accom- 
plish this without interfering with its patency. Robert Abbe, 
1894, of New York, was the first to successfully perform 
end-to-end anastomosis; he divided the abdominal aorta of 
a cat and “tied each end over a glass bobbin by a fine silk 
thread, and tied the ends together.” Oueirolo and Masini, 
working on the Eck fistula, introduced in 1895 an appliance 
consisting of a tube of glass through which one cut end of 
the artery was threaded and cuffed back and then invaginated 
into the other end and held in place by a ligature. Nitze in 
1897, demonstrated a similar anastomotic aid made of ivoiy, 
and Von Karltrew working also on the Eck fistula, improved 
the technic of its use in 1899. Payr in 1900, apparently 
without knowledge of the above methods, described in detail 
two appliances made of an absorbable material (magnesium) : 
for a short time Payr’s protheses were quite popular, and 
from one form, similar to that of Queirolo, the Crile cannula 
has developed. 

While these men were perfecting anastomotic aids Murphy, 
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of Chicago, was attempting to develop a technic of suture 
without aids, and in 1897 he described a successful method 
of anastomosis by invagination. When dealing with moder- 
ately sized vessels, this method proved to be superior to that 
of Payr. Several men made attempts to improve the technic, 
especially Bougie in 1901. Coincidently with iMurphy, 
Jaboulay and Brian developed a method of end-to-end anas- 
tomosis by means of interrupted mattress sutures with evagin- 
ation of the intima, and in 1898 they presented a specimen to 
the Medical Society of Lyons, in which there was a perfect 
union of the endothelium without any thrombus formation. 
Salomoni in 1900 independently devised a technic similar to 
that of Jaboulay and Briau. The method of Jaboulay and 
Briau was improved by the former’s pupil, Carrel, into the 
method which is now generally used. 

It was in 1902 that Carrel first described his now famous 
method of circular suture, converting the circumference of 
the vessel into a triangle by means of three stay sutures; he 
also pointed out the necessity of the use of the finest needles 
and silk and the maintenance of absolute asepsis. Carrel’s 
method has become the method of choice wherever permanent 
union is desired and has been extensively used by both experi- 
menters and clinicians ; among others, Hubbard, Jensen, 
Floresco, Watts, Stich, Makkas, Dowman and Lund have 
used it and reported excellent results. 

About two years ago we undertook to perform the opera- 
tion on the abdominal aorta of cats, with the purpose of ac- 
quiring facility in the technic. Of our first series of fifteen 
animals no statistics were kept. Ether was administered witii 
a cone, and the mortality from ether and from bronchopneu- 
monia following operation was high; thrombosis was frequent. 

On the basis of this preliminary experience, we perfected 
the technic of operation after the manner in which we shall 
describe it, and as we have used it since. We then undertook 
a second series of thirty cats, which we operated upon between 
the dates of January 23, and July 29, 1910. The animals were 
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ansesthetized by the intratracheal insufflation method; The 
mortality statistics are as follows: 

2 died of thrombosis within 24 hours. 

I died of secondary hemorrhage on 5 th day. 

I died of complete rupture on 8th day, 

I died of false aneurism on 33d day. 

5 operative deaths. 

I died of general peritonitis on 6th day. 

I died of general peritonitis on 8th day. 

. I died of general peritonitis on 23d day. 

I died of gastro-intestinal on 28th day. 

I died of gastro-intestinal on 31st day. 

5 deaths from infection and intercurrent disease. 

The segments of sutured aorta were saved in the five 
cases that died of intercurrent disease, preserved in alcohol, 
and photographed (see Fig. i). It is worthy of note that in 
this series there were no ether deaths and no cases of post- 
operative bronchopneumonia. ^ 

The deaths from infection and intercurrent disease were 
the result of the operating conditions and the housing of the 
cats. t' 

Of the other twenty animals, twelve were killed August 
15, 1910, at the request of Prof. E. H. Nichols of the 
Department of .Surgical Pathology, to supply material for the 
demonstration of the healing of arteries. Four of the remain- 

^The apparatus which we used consists of a Wolffe bottle half full 
of ether; through one stopper passes a glass tube which dips below the 
surface of the ether and is connected by rubber tubing with the air- 
pressure tap of the laboratory, and the other connects with a straight 
metal intratracheal tube. Another piece of tubing is connected with the 
tubing to and from the bottle so as to pass the air current around it, 
without taking up any ether vapor. This is long enough to lie in a 
loop upon the floor. When ether is required, from time to time, the 
assistant presses upon this-loop for a second or two with his foot, forcing 
the a.ir to bubble through the ether. A mercury bottle is connected on 
to serve as a safety valve, as described by Ehrenfried: Intrathoracic 
Insufflation Anaesthesia, Apparatus and Cases, Boston Medical and Surgical 
Journal, 1911, clxiv, p. 532. , . 


End-io-end aiiastomosU of dividcti abdominal uona in a c,^:: 
has been opened up. the :irt.cry cxi<j .c(i and Jilted up on :: 




Fig. 3. 



The clamps have been applied, and the artery is being divided. 
Fig. .4. 



The segments are being washed free ot blood and j^t with sterile salt solution. 







Completing the first stay suture. 
Fig. 8. 




Fig. 
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The stay sutures have been drawn up and tied. 

Fig. io. 



Starting the continuous circular stitch. (The needle and silk used for this series of pbotographs 
are coarser than those regularly employed.) 
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ing cats have died since that date, two have been used for 
other purposes, and two are now living (Aug. i, 191 1). 

The kit which we use in operating contains the following 
instruments : 

Six light mosquito hsemostats for use in tying off collaterals, to snap 
on the ends of the three stay sutures, and on the end of the running 
suture after it is tied, in starting. Heavy snaps will tear the vessel 
wall - by their weight. 

Two vessel clamps. At Carrel’s suggestion we use the small old- 
fashioned “serrefine,” with the blades filed smooth, and the tension of the 
springs weakened until the blades come together flat with the least possible 
pressure. On large vessels in the human, Crile clamps may become neces- 
sary, but the serrefine is preferable because it is lighter and more easily 
handled. It is a wise precaution in human surgery to apply a Crile 
clamp some distance proximal to the cut, to provide against the possibility 
of slipping of the serrefine. 

One blunt dissector, to assist in freeing up a sufficient length of vessel 
for operative purposes. We make use of a straight blunt aneurisnj 
needle. 

One fine blunt scissors, curved on the side, to trim off adventitia. 

Two pair of smooth jeweler’s forceps (Boley, MM, filed blunt). 
These we have found to be the best adapted of any forceps for handling 
the fine needle. 

One medicine dropper and sterile saline solution, for flushing out 
the segments of artery before sewing. 

One bottle of- vaseline, in which to sterilize the silk sutures. 

Fine Pagenstecher, for tying off small branches cut in freeing the 
artery. Catgut swells up and interferes with the operation. 

Needles, No. 6 Kirby sharps. 

Suture material, No. 0000 Chinese silk, untwisted into the tlirec 
strands of which it is composed. About 18 inches is threaded on the 
needle, the needle is stuck through a square of card, and the silk is 
wound about this. Two such cards are enough for an operation; one 
length will make the three stay sutures, and another will suffice for the 
continuous suture. On account of the difficulty of threading, it is wise 
to economize in the suture material. If the needles are allowed to 
remain for long in the vaseline, they are likely to become brittle. 

The ability to perform end-to-end arterial anastomosis 
comes only as the result of practice, gained upon the living 
animal. The best subject of experimentation is the cat; it 
is inexpensive and not hard to care for. The abdominal 
aorta is easy to get at; it is approximately the size that would 
be met with in human surgery, slightly larger than the brachial 
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and slightly smaller than the femoral artery. If the artery 
thromboses, or if the lumen is sewed up (the commonest 
mishaps in the beginner), the cat dies. 

The animal selected is given no food the night before. For 
operation it is strapped upon the board, etherized, and the 
hair clipped from its belly which is washed with soap and 
water and rinsed with alcohol. Operative asepsis in all its 
details is essential ; gloves, however, are not worn. The opera- 
tor stands upon the cat's right. An incision is made from 
one inch below the ensiform to one inch above pubes, A 
snap is applied to peritoneum and fascia on either side and 
thrown back. The intestines are talcen out and wrapped in 
a hot towel on the cat's left. (A black silk laparotomy sheet, 
with one side long for covering the intestines, is a distinct 
advantage; against it the needle and silk can be readily seen.) 
The laparotomy sheet is pinned to the edges of the wound 
by Bachaus towel clamps to prevent exposure of the skin, 
and to avoid getting hairs into the operative field. 

The retroperitoneal space is opened up by blunt dissection, 
and the aorta is freed for a distance of about three-quarters 
of an inch between the superior and inferior mesenteric 
arteries. Occasionally one or two posterior-lateral branches 
will have to be tied off ; double snap with mosquitoes and tie 
short with very fine Pagenstecher or silk. Tie off as few 
branches as possible, because the ties get in the way, and be- 
cause if the branches which supply the cord are cut the cat 
dies within twenty-four hours with paralysis of the hind 
legs. Lift up the vessel on the blunt dissector, apply the 
clamps, perpendicularly, about one-half inch apart, and cut 
between. Gently wash out the segments of vessel with salt 
solution in the medicine dropper, and then apply a little warm 
vaseline to the cut edges with the blimt dissector. Trim off 
any redundant adventitia or any connective tissue that might 
get in the way when suturing. 

The three stay sutures are now placed at points equidistant 
about the circumference of the artery, one stitch being exactly 
posterior, corresponding to the tips of the clamps. The needle 
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is passed directly through the vessel wall of the proximal 
segment, including the intima, and is passed back (from within 
outward) through the distal segment at the corresponding 
point. If there is any difficulty, the vessel wall may be grasped 
by ^ the forceps, which have been dipped in vaseline. The 
stay is not tied, but its ends are left long, and grasped by a 
mosquito snap. When the last one has been placed, they are 
all gently drawn up so as to approximate the cut edges of the 
artery. While the assistant holds two taut, the operator ties 
the third, snugly, using a surgeon’s knot to prevent slipping. 
The other two are tied in turn; tlie tied ends of all arc left 
long and snapped with mosquitoes. The ends of the pos- 
terior stay should come out on the cat’s left. 

Everything is now ready for tlie application of the continu- 
ous suture. The clamp handles are directed to the operator, 
and the first stitch is applied just anterior to the posterior stay 
suture. A tie is made to start from; its end is left long, and 
is snapped by the mosquito on the posterior stay. The opera- 
tor holds the stay suture toward which he is sewing in his left 
hand, while his assistant holds the stay from which he is 
sewing, applying enough pull so as to keep the section which 
is being sewed on the stretch. The third stay, which lies 
beneath, is slackened up and relieved of the weight of its 
snap, otherwise the under wall of the artery might be pulled 
up against the anterior, and the two sewn together. Ihc 
assistant pulls up with his right hand the slack of the running 
suture, after each stitch is passed, so as to evert the edges and 
bring intima to intima. (If the operator prefers to sew away 
from, rather than toward himself, he ties the posterior stay 
so that the ends come out on his side, and starts the running 
suture just anterior to it. In this case the assistant, with his 
right hand across the table, will hold the two stays, and the 
surgeon will pull up his own slack.) About six stitche.s 
usually suffice for each of the three sections. 

The first section being completed, the assistant takes the 
stay which the operator was holding, the operator picks u.p 
the next one, the handles of the clamps are directed to the 
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side of the assistant, so as to expose the next section, and the 
suture is continued. When this section is completed, the 
operator cuts close the stay which the assistant is holding, 
which is no longer needed. The assistant then passes the 
long end and the posterior stay, which are snapped together, 
under the artery. The clamp handles are directed back to 
the side of the assistant, so as to bring the third section into 
view. The suture is continued, the operator taking the stay 
which was passed under, and the assistant the other. This 
section being completed, the ends of the rmining suture are 
tied to each other and cut. The stays are cut and the clamps 
removed, the distal one first. 

There is practically always leakage of blood in. some 
amount, usually through the stay holes, which have been 
stretched by the pull upon the stay sutures. If the anastomo- 
sis is otherwise competent, this ooze will stop in a half minute, 
some loose gauze being applied over the site of operation. 
If more than gentle pressure is applied on the gauze, a throm- 
bus is apt to form within the artery. Where there is no 
leakage, there is probably thrombosis, and the pulsation of 
the vessel will have disappeared below the anastomosis. In 
this case the thrombus may sometimes be broken up and sent 
along by massaging and “milking” the artery. If the artery 
“spurts” through one hole, where a stitch has cut through, for 
instance, the clamps may be reapplied and the hole sewed over, 
with some show of success. In case there is more than one 
tear, the anastomosis had better be cut out and performed 
over again. 

The intestines are replaced, and the peritoneum and fascia 
of the abdominal wall are sewed up together with a running 
buttonhole stitch of Pagenstecher, and the skin likewise. No 
dressing is applied. The entire operation should take thirty- 
five minutes or less; the clamps should not be on longer than 
fifteen minutes. 

The advantage of being prepared to apply this technic to 
human traumatic surgery is suggested by the following case, 
which we report through the courtesy of Dr. L. R. G. Crandon, 
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Assistant Visiting Surgeon, Boston City Hospital, who in- 
vited one of us to assist him in the treatment thereof. = 

T. G., Syrian, was brought to the Relief Station of the Boston 
City Hospital at 4.30 p.m., April 23, 1911, by a police ambulance, 
with the story that he had been stabbed in the left groin. He was 
conscious, restless and pale, pulse 80, of small volume and low 
tension. 

Just below Poupart’s ligament on the left was a narrow, some- 
what pouting, clean-cut slit in the skin about three-quarters inch 
long, running nearly transversely. There was considerable blood 
on the thigh and the clothes covering the thigh. About the 
wound was some swelling. No pulsation in the femoral artery or 
its branches below this point was made out. 

The thigh was cleaned and shaved. On the passing of a direc- 
tor into the wound, to ascertain where to introduce a wick, active 
arterial hemorrhage ensued. The wound was packed, and a 
sterile dressing was applied with pressure. Heaters and blankets 
were ordered, and salt solution administered by rectum. 

Patient was cold, restless, and weak for two or three hours, 
but then became more quiet, stronger, and warmer. There was 
no return of pulsation in the branches of the femoral artery. 
Operation was advised and accepted. 

Operation, Drs. Crandon and Ehrenfried: Under ether an 
incision was made above and parallel to Poupart’s ligament. The 
external iliac artery was found and a Crile clamp applied. An 
incision five inches long was made over and parallel to the femoral 
artery, the region of the punctured wound was laid open, and the 
dissection carried down to the femoral artery. This was found 
completely severed, though the ends were held together beneath 
by some strands of uncut adventitia. The surrounding tissues 
were infiltrated with blood-clot. The vein and nerve were intact. 

Crile clamps were applied to the artery, the adventitia trimmed 
away, and the ends sewed together by the technic just described. 
The clamps were taken off, and then the clamp on the iliac artery 
was removed. There was some oozing of blood from the ana.5- 
tomosis, which ceased in two minutes under light pressure. 
Pulsation was readily felt beyond the suture. 

*We are indebted to Dr, Paul Thorndike, Surgcon-in-Ch:cf, Boston 
City Hospital, for permission to publish the following: record. 
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The abdominal wound was sewed up in la3^ers, the thigh wound 
by mass sutures. Sterile dressing was applied. Stimulation, 
heaters and blankets. 

The recovery was rapid and uneventful, despite the weakness 
of the patient from loss of blood. When seen the next day the 
left foot was warm, and on the day following pulsation of the 
dorsalis pedis could be readily made out, and heaters 'and blankets 
were discontinued. The temperature and pulse were normal 
on the fourth day, and remained so. On May 3 the stitches were 
removed, and on May 7 the patient went home, well except for a 
small granulating area at the site of the original wound. , 

We have applied this technic also in one case of transfu- 
sion, but without satisfaction. We consider the ordinary 
methods of transfusion, of which that of Elsberg is undoubt- 
edly the best, more rapid and certain. The chief difficulties 
to suture in transfusion are the inequality in size of the vessels, 
their difference in texture, and the possibilities of tension 
under which the operation is performed: There is no question, 
however, but that the Carrel method of end-to-end anastomo- 
sis has already made for itself an important place in operative 
surgery. 
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LATERAL VASCULAR ANASTOMOSIS. 


AN IMPROVED METHOD, 

BY BERTRAM M. BERNHEIM, M.D., 

AND 

HARVEY B. STONE, M.D., 

OF BALTIMORE, MD. 

(From the Hunterian Laboratory of the Johns Hopkins University.) 

In the course of an experimental study of arteriovenous 
aneurisms, concerning certain physiological and surgical 
problems presented by these lesions, the method herein to 
be described was developed for making lateral anastomoses 
between blood-vessels. It is published because it seems 
superior to previous procedures, either for experimental or 
clinical purposes. A brief description is all that is necessary 
to supplement the illustrations. 

The artery and vein between which the communication 
is to be established are carefully dissected out, and bull-dog 
or Crile clamps, rubber-shod, are applied to each vessel at 
corresponding points. The incision in the artery is made 
£rst. A sharp cataract knife, held transverse to the long 
axis of the vessel, is plunged through the artery in a direction 
oblique to the horizontal plane in which the vessel lies, so 
as to form a sector of the lumen with its arc equal to about 
one-third of the circumference. The knife is thrust in with 
its cutting edge upward and toward the adjacent vein. The 
overlying one-third of the artery wall is then divided (Fig. 
i). At once the retraction of the longitudinal muscle and 
elastic fibres causes this transverse incision to gape and be- 
come an open ovoid (Fig. 2). Owing to the fact that the 
knife was entered obliquely and not perpendicularly, this 
ovoid looks toward the vein and also somewhat upward. 
The posterior edge of the opening is thus easily accessible 
for suturing. As soon as the artery is opened all blood is 
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washed out with salt solution, the adventitia stripped ofi 
carefully, and the lumen and other surfaces freely batr.ed 
with liquid vaseline. These are precautions common lo ail 
vascular surgery — thanks to Carrel — but demand restatement 
because of their importance. The artery i.s then protectetl 
with vaseline-soaked gauze, and a similar incision, corre- 
sponding in size and position, is made in the vein so that it 
looks toward the artery and upward. 

The suture ^ is started by passing the needle through the 
wall of the artery from without inward, then crossing to 
the vein and passing here from within outward (Fig. 3). 


Fig. I. 



Introduction of knife and direction 
of incision. 


Pic. s. 


I 



When this suture is tied the knot lies out.sitle the vascular 
lumen (Fig. 4). From this starting point a .simple con- 
tinuous suture is carried around the opening.s in tile 'two 
vessels (Figs. 5 and 6), care being taken to avoid purse- 
stringing. The operation is completed by tying the last 
suture to tlie remaining long end of the first tie. N'o difnculty 
is experienced in approximating the edges of the incision- . 
and there is no more tension on the thread than in an end- 
to-end anastomosis. After completion of the suture, t'ne 
clamps are removed first from the vein, a.s in all vascular 


’The suture material consists of a straight need;; 


: 1,'C 


grotir,' 


down, and silk. .>i?:e .00000. %vhich has been sterilised in vaH-hne. 
rS 
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surgery. If any marked leakage occurs, the weak spots are 
reinforced by one or two extra sutures. Then the arterial 
flow is gradually allowed to go over. During the suturing, 
intima is not always approximated to intima, but with the 
establishment of the arterial stream through the anastomosis, 
the “ pull ” in opposite directions between the two vessels 
helps to bring about an accurate approximation. 

This method has been employed with great satisfaction 
a considerable number of times in animals, and was equally 
simple in execution in the one clinical case in which we have 
so far had the opportimity to try it. After an interval now 
of three months, this patient’s anastomosis is working 
splendidly. It is intended to report this case in detail later, 
with several other clinical cases in which other methods of 
arteriovenous anastomosis have been used. The rationale 
of this method has been deduced from a consideration of the 
cases of arteriovenous aneurism met with in the clinic. 
Previous laboratory anastomoses have been performed by 
making longitudinal incisions in the vessels rather than trans- 
verse. In the clinical cases following trauma there seems 
little doubt that the wounds are transverse. A bullet, knife- 
blade, or other object wounds the adjacent surfaces of artery 
and vein at the same level. The vessels are held closely 
together by their investing sheaths, the transverse incisions 
gape, as illustrated in these sketches, and the gaping lips 
soon adhere. The method described in this paper is prac- 
tically a copy of this accidental anastomosis occurring in 
nature. 

We think that this anastomosis, with a 'ligation of the 
vein on the cardiac side of the point of union, offers a much 
easier and safer method for reversal of the circulation than 
the present procedure of end-to-end. anastomosis of artery 
and vein, with ligation of the proximal stump of the vein 
and the distal stump of the artery. When the latter method 
is used a failure of the anastomosis imperils the knee or 
elbow, owing to the complete division of the arterial trunk; 
and as a rule the disease process which leads one to do an 
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SOME RECENT MECHANICAL AIDS TO HOLLOW 
VISCERAL ANASTOMOSIS. 


by C. E. TENNANT, M.D., 

OF DENVER, COLO. 


Suture methods in hollow visceral anastomosis have, in 
recent years, become so universal that they may practically 
be considered the method of choice. This is especially true 
l^hrough-and-through suture known as the Connell. 

1 advantage in lateral anastomosis to 

adopt Willard Bartlett’s method of using two needles in the 
one catgut suture, placing the first stitch in the middle of 

e two approximating edges and approaching both angles 
early m the operation. 


To successfully perform anastomosis with this method, 
lo ing c amj^ are necessary to fix the parts in close apposi- 

n^l When two or more clamps are 

f-n 1 purpose. It requires all the assistant’s attention 

^ ^ P^r|:s to be approximated in close apposition. 

More ass^stan s in the field of operation brings addS^ inter- 
erencO’ and also increased danger of infection. 

vear. these objections we have, within the past few 

sMfftirt ^!^^^uts which we believe materially 

sim^ify the technic of visceral anastomosis. 

as the”“RL^^^^^ir/^^ three-pronged compound clamp known 

he late Dr. G. F Roosevelt, and myself some six years ago. 
whh S'siril r ' .-astro-enterostomies, L 

and accomplishesTevfrdT^io™ 

fixefin'ihe'poSon f 

amount of manipulation can disarrange them ^ 

Second: There is no need of the instrument being held. 





Fig. 3. 




Two-loop clamp for end-to-end intestinal anastomosis. 
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since it is heavy enough to lie on the patient’s abdomen with 
the parts fixed in position, while the one assistant has both 
hands free to aid the operator (Fig. i). 

This clamp is, of course, adapted to either posterior or 
anterior operations. The same clamp with the straight prong 
is also extremely practical in the pyloroplasty of Finney (Fig. 
2), and in gastric anastomosis after partial gastrectomy. 

An imitation of this three-pronged clamp, called the “Len- 
nartz clamp,” followed about six months after the Roosevelt. 
It is a much lighter and smaller instrument, and I have found 
it especially practical for pyloroplasty and lateral intestinal 
anastomosis (Fig. 3). It, too, leaves the hands of the as- 
sistant free to aid the operator. 

The second instrument is that of an end-to-end anasto- 
mosis clamp. While the use of end-to-end anastomosis is 
not practicable in every case, still my experience has been that 
where this form of anastomosis is made in the ileum and colon 
with suitable instruments, it can be accomplished in one-half 
the time consumed by a lateral anastomosis, and if the modern 
theories of Lane and others regarding the kinks, flc.xures, and 
stagnation are tenable, then the end-to-end anastomosis is far 
more consistent to employ than the lateral. These reasons 
alone, I believe, are sufficient to justify the more frequent 
employment of the end-to-end anastomosis when it can 
safely be accomplished. 

The instrument to which I refer, and which I recently 
devised for this purpose, automatically holds the ends of the 
severed gut in an open and fixed position while suturing, and 
it also leaves the assistant’s hands free for other work. Ihe 
instrument is simple in construction and manipulation (I'ig. 4). 

The method, briefly described, is to pass the two ends of 
the intestines under the loops of the instrument, tiie handles 
of which point away from the operator. The intestine is 
then impaled on the three pins in their respective loop.s. When 
the loops are separated the dangeroirs mesenteric hunU-r t > 
brought well up to the surface, where a curved needle with a 
long suture (preferably chromicized ) i.s pas'-'er! through Lodi 
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ends of the bowel on the opposite side from the operator, and 
midway between tlie dome and the mesenteric border (Fig. 5). 
The suture is continued on around through the mesenteric 
border and up on the side nearest the operator until the dome 
is reached. The needle is then transferred to the loose end 
left for this purpose, where the suture was first commenced, 
and enters the peritoneal surface including all coats of the 
bowel. 

The intestine is now released from the pins and the suture 
continued on over the dome, keeping well outside of the three 
perforations made by the instrument. The two approximated 
ends of the suture are then tied from the outside. It is sur- 
prisingly simple to anastomose the ends of unequal bowel with 
this instrument (Fig. 6), and the resulting infolding of the 
smaller gut into the larger is very much similar to the recent 
Gibson peritoneal invagination method. 

The advantages of using this instrument are: (i) the 
safety of the complete circular suture; (2) the definite care 
of the dangerous mesenteric zone, and (3) the economy of 
bowel, since by this method it need be no more than an ap- 
proximation. 



LIGATION OF THE FIRST PORTION OF THE LEFT 
SUBCLAVIAN ARTERY. 

WITU kili^OKT OF A RECENT SUCCESSFUL CASK. 

BY JAMES M. NEFF, M.D., 

OF SS-OKANE, WASH. 

Recovery so rarely follows ligation of tlic first portion 
of the left subclavian artery, especially in the presence of 
severe infection, tliat I think the following case worthy of 
record. 

Case Report. — Mr. H. W., age twenty-three years, single. 
In December, 1909, patient first noticed an enlargement or the 
glands in the left side of the neck. 

Patient entered the Deaconess Hospital, Spokane, on Febru- 
ary II, 1910. In left side of neck there was a chain of enlarged 
lymphatic glands e.xtending from the mastoid process to the 
clavicle. The centre of the mass w-as more prominent, tender 
to pressure, and presented deep fluctuation. There was con- 
siderable periadenitis, the glands being adherent to each other 
and quite immovable. Examination of heart, lungs, and abdomen 
negative. 

Operation, February 12, 1910: An incision was made, extend- 
ing from the mastoid process downward along the anterior border 
of the sternomastoid muscle to the middle of the neck, then 
backward, severing the muscle, and continuing dov/n to the 
clavicle along its posterior border. The chain of enlarged glands 
was reached through this incision, and their removal begun from 
below by clearing the space between the internal jugular vein 
and the ^clavicle. The glands and infiltrated gland bearing 
tissue in this situation was dissected free with some difhculty, 
but without apparent injury to any of the important structures 
in the neighborhood. The lower angle of the wound was then 
tamponed to produce distention of the internal jugular vein, 
and the dissection of the glands was continued in an up'.vard 
direction. This w'as accomplished with a good deal of difficulty, 
owing to tile extensive periadenitis and suppuration in the centre 
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of the mass, it was finally completed, however, and we were 
about ready to close the wound, when there was a sudden gush 
of blood from the lower part of the wound behind the clavicle. 
The hemorrhage was very profuse and came on without the 
slightest warning, as we had been working in the upper part 
of the neck and had not touched the lower portion since the 
beginning of the operation. The flow of blood was stopped by 
pressure with the fingers behind the clavicle, and the field cleared 
by sponging. An examination was then made and it was found 
that the hemorrhage had come from the subclavian artery just 
internal to the scalenus anticus muscle. By cautiously moving 
the fingers inward, the outer border of the small opening in 
the artery was I'evealed. A haemostat was then placed on the 
vessel in this situation and two more to the inner side of the 
first, thus closing the opening. The wound in the neck was 
now closed in the usual manner, after uniting the cut ends of 
the sternomastoid muscle with catgut sutures. A drainage tube 
was placed in the upper part of the wound on account of the 
secondary infection, and the haemostats were allowed to protrude 
through the lower angle of the incision. 

Patient was returned to bed in fair condition, with pulse no 
and temperature 100.8° F. 

On February 14, 48 hours after operation, the haemostats 
were carefully removed and two moderately firm gauze packings 
were inserted, one upon the other behind the clavicle and down 
to the artery. No bleeding occurred immediately after the re- 
moval of the forceps, but three hours later the patient had a 
very severe hemorrhage which stopped spontaneously. The 
outer packing was then removed and replaced by a firmer one, 
which was held in position by a tight adhesive plaster drawn 
across the wound and over the shoulder. After the hemorrhage 
the patient was anaemic and pulse went up to 118. On Febru- 
ary 18, four days later, there having been no hemorrhage in the 
interval, the outer packing was removed, but the one next to 
the artery left undisturbed. The wound looked well, though 
there was slight purulent discharge from the upper part through 
the drainage tube. Pulse 112, temperature 101.6° F. Early 
the next morning, ii hours after the last dressing, patient had 
another very , severe hemorrhage. On the 19th he became de- 
lirious and on the 20th had two more hemorrhages. From this 
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date until the 25th, there were no heinorrlKige.-:, hi> i'U;.'-.:: v.cat 
down to 98, temperature nearly to normal, and wc were ,grc,u!/ 
encouraged about his condition. On February 25 ar.oihcr severe 
hemorrhage occurred, and behveen this date and March a, a 
period of seven days, he had fourteen hemorriiagcs of greater 
or less severity. During this time the tempenature ranged from 
99.6° to 101° F. On February 27 cultures were taken !))■ Dr. 
Frank ITinman from the pus in the drainage tube for tire purpo, c 
of making autogenous vaccines. On this date, siiglit fc<!ema 
of the arm and weakening of the radial pulse were noted, tlie 
result of long-continued pressure on the subclavi .n artery. On 
March 3 Dr. Hinman injected 150.000,000 bacteria in right arm. 
On March 4, condition of patient became .so grave that wc 
decided that his only hope hay in the ligation of tlte first division 
of the subclavian. This procedure had been consi<!ered several 
times before, but as wc had been unable to find in the literature 
the report of a single successful case of ligation of the first 
portion in the presence of sepsis, wc had lookerl upon the 
operation as a last resort. At the time we decided to ligate 
the artery our patient had a temperature of 103.6° F., pulse 160, 
and he was delirious from anaemia and sepsi.s. For five hours 
before the operation we kept up continuous digital compression 
of the artery, as the hemorrhage would recur whenever the 
pressure was released. 

Operation, March 4, 1910, 7.30 p.ii. 

Before beginning the operation an intravenous saline trans- 
fusion was given in the median basilic vein of the right arm. 

An incision was made along the upper border of the clavicle, 
from the outer third to the sternoclavicular articulation and then 
upward for 2j/< inches through the old incision along the po.s- 
tcrior border of the sternomastoid. An absccs.s c.'iviiv containing 
several drachms of foul-smelling pus was found beneath the 
latter muscle. The clavicle was divided with bone-cutting for- 
ceps lyl inches from the sternum, and the ends retracted in a 
downward direction, thus giving good access to the subclavian 
space. Up to this time pressure on the subclavian had been 
maintained, but when all was in readiness the pressure was 
released and the packing removed. A gush of blood immediately 
followed but was at once controlled by direct pressure v/ith the 
fingers, followed by the applic.ation of hremo.stats to the opening 
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in the artery. The scalenus anticus was next divided, the thyroid 
axis and vertebral artery recognized, and the subclavian dissected 
free in a downward direction from the surrounding structures. 
The dissection was particularly difficult because of the previous 
operation and the infection of the field, which had caused a 
matting together of all the tissues. By careful work, however, 
the subclavian and innominate veins were isolated and drawn 
forward and the thoracic duct recognized and separated from 
the artery. After the vessel was completely isolated, two attempts 
were made to ligate it in the upper portion of the first division, 
but both ligatures cut through the outer coats and had to be 
removed. Finally three-quarters of an inch above the aorta the 
wall was strong enough to tolerate a ligature, and a double strand 
of medium sized silk on an aneurism needle was passed from 
below upward, behind, and around the vessel. This double 
ligature was tied in a simple square knot (not the Ballance and 
Edmunds stay knot) just tight enough to occlude the artery 
and stop pulsation, A haemostat was then clamped on the vessel 
about one-quarter inch distal to the ligature. Another double 
silk ligature was tied around the artery distal to the opening in 
its wall and a second haemostat applied proximal to it. The 
thyroid axis, vertebral, and internal mammary arteries were then 
ligated with silk and the forceps removed from the wound in 
the subclavian. A loose packing of iodoform gauze was placed 
in the deep cavity behind the clavicle, the ends of the clavicle 
united with aluminum bronze wire, and the external wound 
closed with interrupted silkworm gut sutures. 

When patient was returned from the operating room, his 
pulse was 140 and temperature 103° F. For ten days after 
operation the blood-pressure was kept below 112 mm. of mercury 
by diminishing the amount of ingested liquids and giving spirits 
of nitroglycerin whenever it reached that point. 

Restlessness was controlled by hypodermics of morphine. Five 
days after operation the autogenous vaccines were again given 
and repeated every three or four days thereafter. The tem- 
perature ranged from 100,2° F. to 104.2° F. and pulse 120 to 
150, until March 19, fifteen days from time of operation, after 
which both gradually went down to normal. Patient continued 
delirious at intervals until March 15. The hsemostats were re- 
moved from the ligated vessels on March 13, nine days after 
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operation. On March 13, he de%'c!oped a plcuriv, 

and cough, with yeIIov;ish e.xpectoration. lils ;c:r;pcr.;iurc v.-;:, 
103° F. to 104° F. and pulse 130 to 140 tor a lew day.s, but she 
trouble entirely subsided within a week. On March 19 ihc endi 
of the clavicle, which had become separated, were reunited, lie 
was allov/ed out of bed for the first time on March 20. si.utcen 
days after operation. The wound, whicli was infected at th.c 
time of operation, continued to suppurate until the patient left 
the hospital on April 2, although it filled rapidly with graniihuions 
and was about flush with the clavicle at the time of his di>cliargc. 

The radial pulse disappeared wdien the artery was ligated 
and has not returned to date, sixteen months after operation. 

The peripheral circulation remained good after the ligation 
and the hand and arm were warm at all times. 

Marked atrophy of the arm, forearm, and hand took place 
during the two or three months following operation, and there 
was great weakness of all the muscles of the left upper extremity 
from shoulder to fingers. 

Tactile and pain sense were abolished over the lower th.ird 
of the forearm, hand, wrist, and fingers for four tnonths, ar.d 
muscular sense in the hand was greatly impaired for the tan.c 
time. 

As a result of almost constant exercise, frequent massage, 
and faradic electricity to the weakened and atrophied muscle g 
the muscular power is now' about normal and the muscles have 
regained their normal volume and tone. There still remain y 
however, slight impairment of tactile sense in the tijjs of tin: 
fingers. The general health of the patient at the present time 
is perfect, w'cight up to normal, and he is able to attend to hr- 
regular business affairs. 


This case presents a number of interesting features. 
The manner in w'hich the artery was injured. We had 
our dissection in the subclavian space, apparently 


fini'licd 


V.'itilOUt 


injury to any important structure, and in fact had com.ol'.tcd 
the entire operation when the hemorrhage suddenly occr.rrv', 
w'ithout apparent cause. The only possible e.xplanation wa-i n 
weakening of the vessel wall produced during the seixirati’.n 
of the adherent glands and infiltrated gland-bearing 
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Second : The youthfulness of the patient. This was un- 
doubtedly an important factor in the successful outcome of 
the case, as statistics show that the large percentage of recov- 
eries after ligations of the great vessels occur in young in- 
dividuals, due probably to the greater elasticity of the vessels. 
It is well known that healthy elastic vessels tolerate ligation 
better and are less likely to cut through than diseased ones. 
Collateral circulation is also more readily developed in them, 
as they offer less resistance and distend more easily. 

Third : The favorable influence of the autogenous vaccines. 
So far as can be learned from a study of the literature this 
is the first successful case of ligation of the first surgical 
division of the left subclavian artery, where the operation 
was performed in an infected field and the wound continued 
to suppurate afterward. In view of this fact we are inclined 
to attribute to the use of the vaccines a part, at least, of the 
credit for the recovery of the patient. The culture from the 
pus taken by Dr. Hinman on February 27 showed the 
'Staphlylococcus aureus and alhus and the 'Streptococcus, A 
vaccine was made from each of these organisms after the 
method of Wright, mixed and counted. From March 3 to 
April 5 injections of the vaccines, ranging in amount , from 
150,000,000 to 550,000,000 bacteria, were given every two or 
three days. 

Fourth: The application of hsemostats distal to the 
proximal ligatures and proximal to the distal ligatures, and 
the retention of them in place for nine days after the opera- 
tion. Just how much this had to do with the favorable result 
we are not prepared to say, as we are unable to find in the 
literature any record of a case similarly treated. The flexible 
bladed forceps were placed close to the ligatures and probably 
took some of the strain from the ligated portion, as the silk 
was tied just firm enough to obliterate pulsation and not 
sufficiently tight to injure the intima. 

Fifth: The influence of long-continued pressure on the 
artery before operation upon the development of efficient col- 
lateral cirevdation. This was probably another important 
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factor in bringing about a successful rcsuii. li v.iii Ic 
noticed in the record that from the lime v.c remuvcu tl;c 
haiiiiostats, two days after the first operation, until the date 
of the ligation, a period of eighteen days, tiierc was praciicuily 
continuous pressure on the vessel. This preasure exerie J 
through the gauze packing most of the time and was sunicient 
to cause cedeina of the arm on February 27, and weakening 
of the radial pulse on February 28. This continuous preSaiirc 
undoubtedly had much to do with the development of the 
collateral circulation prior to the ligation of the artery. Tiic 
only evidence of severe disturbance of nutrition in the e::- 
tremity after the ligation was a very small painless perforating 
ulcer in the tip of the middle finger. Tins came on about 
three weeks after operation, perforated to the bone, and then 
promptly healed. 

A few words here in regard to tlie surgical anatomy ‘ 
of the subclavian artery may not be out of place. The relations 
of the second and third portions are the same on both sides, 
while those of the first division differ on the right and left. 
This is due to the fact that the right subclavian is given otf 
from the innominate and the left arises direct from the aorta. 
The right vessel is three inches long, and arises just behind 
the right sternoclavicular joint. The first portion, internal to 
the inner border of the scalenus anticus, has in front of it 
the right vagus nerve, the cardiac branches of the vagus and 
sympathetic, and the internal jugular and vertebral veins. 
Behind it are the recurrent laryngeal nerve and the apc.x of 
the right pleura. The left subclavian artery is four inches 
long, and arises from the aorta behind tlie lower part of the 
manubrium sterni. The first portion, internal 10 the scalenus 
anticus, is in relation anteriorly with the following structures: 
The left vagus nerve, the left superior cardiac branch of the 
sy-rnpathetic, the left inferior cardiac branch of the vagus, 
the left phrenic, and the left common carotid artery. It is 
crossed obliquely by the left innominate vein above and is 
overlapped on the left side by the left lung and pleura. Pos- 
teriorly it is in relation on the inner side with the left margin 
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of the oesophagus and the thoracic duct and on the outer side 
with the pleura. Internally it is in relation from below upward 
with the trachea, the left recurrent laryngeal nerve, the 

oesophagus, and thoracic duct. Externally it is closely invested 
by the left pleura. 

Collateral Circulation. — When the artery is ligated in its 
first portion distal to the origins of the vertebral, thyroid axis, 
and internal mammary arteries, the collateral circulation takes 
place through the following anastomoses : 

1. Branches of the suprascapular (from thyroid axis) with 
the superior thoracic (from first part of axillary). 

2. Between the internal mammary and the superior 
thoracic. 

3. Between the suprascapular and the acromiothoracic 
(from second part of axillary). 

4. Between the internal mammary and the acromio- 
thoracic. 


S- Between the posterior scapular branch of the transverse 

cemca (from the thyroid axis) and the subscapular (from 
third part of axillary). 

6. Between the suprascapular and subscapular. 

7* etween the acromial branches of the suprascapular 
and the posterior circumflex (from third part of axillary). 

8. Between the intercostals and the pectoral branch of the 
acromiothoracic. 

9. Between the intercostals and the long thoracic (from 
second part of axillary). 

If the ligature be applied to the subclavian proximal to 
the ongms of the vertebral, thyroid axis, and internal mam- 
mary artenes, the collateral circulation will develop as follows: 

1. Between the intercostals and the pectoral branch of the 
acromiothoracic. 

2. Between the intercostals and, the long thoracic 

3- Between the lateral branches of the intercostals and the 
subscapular. 

4. Between the aortic intercostals and the anterior inter- 
costal branches of the internal mammary. 
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5. BcLwccii die inferior phrenic (^ironi die auiia; aou d;c 
inuiculophrenic branch of die iniernal niamniary. 

6. Between die deep epigastric (from the c:-;tcrnai iliac j 
and the superior epigastric (from the internal mammary ). 

7. Between the deep branch of the priiiceps cervicia (frum 
the occipital artery) and the superior intercostal (from first 
portion of subclavian on left side and the second portion on 
the right side). 

8. Between the occipital (from the external carotid j and 
the ascending cervical branch of the inferior thyroid (from 
thyroid axis). 

9. Between the ascending pharyngeal (from the external 
carotid) and the ascending cervical branch of the inferior 
thyroid. 

10. Between the oesophageal branches of the thoracic aorta 
and the oesophageal branches of the inferior thyroid. 

11. Between the superior thyroid (from the external 
carotid) and ascending terminal branches of the inferior 
thyroid. 

12. Between the inferior thyroid of the opposite side and 
the inferior thyroid of the same side. 

13. Between the arteria princeps ccrvicis (from the oc- 
cipital) and the superficial cervical artery (from the transverse 
cervical). 

14. Between the dorsal branches of the intercostals and 
the posterior scapular branch of the transverse cervical. 

15. Between the occipital artery (from the external caro- 
tid) and the muscular branches of the second part of ilie 
vertebral. 

16. Between the princeps cervicis and the anastomotic 
branches of the third part of the vertebral. 

17. Between the right and left vertebra! arteries ihrom»h 
the circle of Willis. 

It will thus be seen that the opportunities for the develop- 
inent of collateral circulation are numerous, whetiver the 
ligature is applied proximal or distal to the origin O! me 
branches. This fact explains w’hy gangrene so seldom follows 
ligation of the artery. 
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An important factor in the establishment of collateral 
circulation after ligation of the great vessels is the increased 
pressure m the general circulation and the lowered pressure 
in the segment beyond the ligature. 

The time of return of the radial pulse varies greatly in 
different cases, depending upon the number and efficiency of 
the collaterals. In some cases, however, where the circu- 
ation continues perfect, so far as nutrition is concerned, the 
radial pulse never returns. In one case reported by Koch it 
was felt immediately after the vessel was tied, in two cases 
m e first twenty-four hours, and in twelve cases during 
the first five days. In the remainder the pulse returned later, 
in one after six months. 

^ In most of the cases, the temperature of the ligated side 

IS ower than that of the other, but in a few it has been 
higher. 


1 to tie the first portion of the 

eft suhdavian artery in 1809. hut abandoned the operation, 
thinking that he had injured the thoracic duct. The first 
lotion of the vessel on record was done by CoUes in 1815.* 

Rogers of New York ligated 
t e first portion on the left side in 1846.® His patient died 

of hmorrhage on the sixteenth day. Halsted, of Baltimore, 
in 1892 successfully tied the first portion on the left side 
or aneurism of the subclavian and axillary arteries, and in 
1898 performed another successful ligation while removing a 

IiZ°H fr” ‘ ^1 ‘•osion. Dr. John C. DaCosta 

nT the vessel twice, with recovery of both patients, and 
Nassau, of Philadelphia, successfully ligated it in its first 

B- F- Curtis in 

1897 and Alhnghan, in 1899 both reported successful cases, 
vreaff* Statistics of ligation of the subclavian vary 

^eatly, d^ending upon whether the cases were tabulated be- 

that in the pre-antiseptic era ligation of the vessel, regardless 
of the portion ligated, gave a mortality of 70 per cent. The 
best results were obtained in the third portion. The first 
division was ligated eleven times with eleven deaths Since 




the beginning of the aniiseptic era. iiuv.cvcr, i,.c i., . 

has been only aa per cent., irrespective uf live puau n 
H, Lilienthal ^ secured notes on 89 cases of ligaii^n of ti;c 
subclavian for aneunsw before 1^90. 1 he n^ormhiy r.it-j: iu,::i 
all causes for the entire number, irrespective ui the p,..a;<.u 
of artery ligated, was 52.8 per cent. He funiier th.*,: 

the mortality of ligation of tlie hrst portion of tiie vc.':..-! .at 
the right side has fallen from 75 per cent, in ic-jyj lu to 
per cent, in 1906. He attributes this diminution in u'.urtahty 
to the use of the stay knot of Ballance and iidmunai-. 

According to Koenig, the hrst portion of tite right ..nli' 
claviati has been ligated 20 times with one recovery, heat it 
being due to secondary hemorrhage in the great tsaajority of 
cases. Asthurst collected 19 cases of ligation of Uie hr^t 
portion with a mortality of too per cent, one patient dying 
on the thirty-sixth day. Sir J. C. Kricksou gives a tabic of 
14 cases operated on with 14 deaths. Deaver, in 1889, re- 
ported 16 cases with 13 deaths, and Bryant, ji cascc-i with 19 
deaths. J. D. Bryant in his ‘‘ Operative Surgery " statco. 
that the subclavian artery has been ligated in its tlnec divsilcas 
250 times with 134 deaths. Jacobstahl ‘ collected 47 ca;;es uf 
proximal ligations for aneurism, of which eigin were of ii;e 
hrst division. Seven of the eight cases died, live from iieic.or- 
rhage, one from exhaustion, and one from rupture 01 tiK- .•ac. 
Of the eighteen cases of ligation of the hrst portion cuUccleii 
by Wyeth all ended fatally. In five of these, tiic common 
carotid was also tied. Death was due in most to 


hemorrhage from the distal segment of the artery. 

Causes of Death . — By far the most frc4Ucr.t cau.c 
death is secondary hemorrhage, which may occur at any in 
from the end of the hrst week to the si.xiic'.li day. It s 



wound continues to discharge after the operatiom tbiC patJcnt 
is not out oi danger until tiie sinus do5c:>, no naiilt-r iar-'-' 
long it may remain open. This is doubtle-is due to tr.v r. t 
that the sinus is kept open by the ligature matcruil actuyg a - a 
foreign body, which therefore maintains an oi-w.'. uac* sr- a. 
the artery at the point of ligation to the surtace o: tnc :■ .y. 
Furthermore, as this sinus is always infccteo. -c n.v. c m- 
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added danger of sepsis, witli possible ulceration of the liga- 
ture into the lumen of the artery and consequent fatal hemor- 
rhage. 

Secondary hemorrhage is probably also favored by tying 
the ligature too tight and thus injuring the intima. Halsted 
thinks that if the coats of the artery were not divided but 
merely compressed by the ligature, and if absorbable material 
were used instead of silk, the mortality would be much lower. 
H. Gilbert Barling® shares this opinion with Halsted. J. A. 
Blake® also thinks that there would be little danger of late 
hemorrhage if the ligature did not injure the intima. A 
ligature tied with the ordinary knot is more likely to ulcerate 
through the wall at the position of the knot than one tied 
after the method of Ballance and Edmunds. This method 
consists of passing two separate strands of ligature material 
around the vessel, tying each in a simple knot in the same 
direction, and then, by using the two strands on each side as 
one, completing the square knot. 

A diseased condition of the vessel wall is another very 
important cause of secondary hemorrhage, and is one of the 
chief factors concerned in the late bleeding that occurs after 
the ligation of the great vessels for aneurism. Arteriosclerosis, 
syphilis, and local sepsis are the principal lesions which we 
meet with in this connection. If, on the other hand, the walls 
of the artery are healthy and the vessel elastic, there is less 
tendency for the ligature to cut through. This is due to the 
fact that the local pressure is better resisted and the collateral 
circulation develops more rapidly than in diseased vessels. 

The primary and determining cause of secondary hemor- 
rhage, however, is the enormous intravascular pressure which 
is constantly pounding against the blind end of the vessel. 
Naturally, then, the nearer the ligature to the heart the 
greater the pressure and the more likely it is to cut through 
(Oberst). 

Secondary hemorrhage may take place either from the 
proximal or distal end when the vessel is ligated in continuity. 
Oberst states that it is usually the distal end which bleeds 
after the ligature cuts through, the central end often being 
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oi ii‘,0 icparaic ligaiurcs, a ai'.on Li5tivr.v.c at.uri, wwau .;:*c 
grcaicr iccuriiy against ihia acciu(;ni \vi:c:; tie vcci-vi 
in coniinuiiy, 

Sepasi is aiioihcr frcqueui caij^c ui Lcath, .x* A:j\\u uy 
llic iiatiiiici of the prc-aniiicpLic era. ii aaiy p;v;c 
lir^i, by inducing a general icpuc.er.na; :;cce':uj, by r.eL.ng 
up a diiluie lueUiaitiniLis; liiird, by causing a .-epiic unon.bia. 
in the ligated vessel, with septic emboli in diacreiu i.arts of 
llie body; or, fourth, by favoring ulceration vi tlie ligatme 
into the lumen of the vessel and tlms causing sccoiuiary iiemur- 
rhage. Oberst says that if sepsis is present, the patient l- 
doomed to die and that attempts at secondary ligation m an 
infected field are almost always futile. Sepsis, tiie result oi 
gangrene of tire limb, may also figure as a cause of dealii. 

Shock, pneumonia, pulmonary embolus, cerebral embolu.', 
air embolism from injury of tlie internal jugular, subclavian, 
or innominate veins, and injury to the pleura and tiiuracic 
duct, have all been mentioned as causes of deatii after ligation 
of the first portion of tiie subclavian artery. 

It is a remarkable fact that gangrene rarely follov. ^ 
ligation of the subclavian artery, and is accounted for by 
the abundant anastomoses and numerous collaterals on b<jth 
sides of the ligated portion. Cases have been reported, how* 
ever, tvhere gangrene of the entire upper c.xlrcmlty follov. cd 
the operation, and others where the fingers or pjrtions of 
tlie hand ha-ve become necrotic, E. Wolff ** reports from tr.c 
clinic of Dr. E. Lexar 12 cases of ligation of the subcbivhn; 
artery (part not specified) with two oses oi gangrene. <;ne 
of these was a traumatic aneurism of the subclavian and tl:c 
other an aneurism of the radial artery, where the br.iC.hial 
was first ligated and later the subclavian. 

Rotter collected seven cases of hgaiioa ot ihc 
artery, in one oi whicli the vein was ah-o tied. In r,'.mc oi 
these did necrosis develop. Jacobstalil nuctc.- Pearct* - ■ n.ii-b.'w 
of surgicallv treated aneurism.^ of ih. 

There were 72 cases treated as follows : 
right subclavian or axillary — five linic^ 
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cases; second, ligation of the right subclavian or axillary 
and right common carotid — 65 times with recovery in 37. 
Among the 42 cases that recovered there was one of gangrene 
of the right arm, 2.4 per cent. The older statistics of Koch 
give 212 ligations of the subclavian above the clavicle, or of 
the innominate, with three cases of gangrene of the arm and 
four of necrosis of the hand or separate fingers. In 45 
ligations under the clavicle there were no cases of gangrene. 

According to Von Bergmann, in 90 ligations of the sub- 
clavian artery for gunshot wounds (1877) there were no 
cases of gangrene of the arm, and in only three was there 
necrosis of the fingers. In the latter cases the injury was 
very severe. 

Five cases of ligation of the subclavian artery with five re- 
coveries have been reported during the past five years.^ 9 12 13 u 
All of these operations were done for aneurism of the 
right subclavian or innominate arteries, and all of the 
patients were over forty years of age; one was sixty-three. 
In one case, the circulation of the arm was poor at first, but 
improved soon after the operation, and in another there was 
slight cyanosis for a time. There was no necrosis in any 
of the cases. Chromic catgut was the ligature material used 
in three of the cases, and silk in one. 
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mammary gland two main types, (a) fibrous, and (&) epithe- 
lial, according to the preponderance of one or the other tissue. 
This distinction is important from a clinical point of view on 
account of the greater predisposition to malignancy which is 
shown by tumors of the epithelial type. The tumors of the 
fibrous type are those in which the connective tissue preponder- 
ates over the epithelium. They are mixed tumors, like the 
other intrinsic tumors of the mammary gland, and contain 
both epithelial ducts and fibrous stroma, but because of the 
preponderance of the fibrous stroma and its similarity to, and 
probably origin from, the fibrous tissue immediately surround- 
ing the ducts of the gland, they have been called by Dr. 
Warren “ periductal tumors.” In the Warren classification 
they are divided, according to the cell characteristics of this 
fibrous tissue, into three groups : periductal fibroma, periductal 
myxoma, and periductal sarcoma. It is the tumors of these 
three groups, together with those of the fibrocystadenoma 
group of the epithelial type that form the basis of this com- 
munication. 


PERIDUCTAL FIBROMA. 

There were 27 cases which come under the classification 
of periductal fibroma in this series. These tumors correspond 
in gross and microscopic pathology and in clinical character- 
istics with tumors which have been reported by other writers 
by a variety of different names, such as “ chronic mammary 
tumor,” ” cystosarcoma,” “ intracanalicular papillary fibroma,” 
“ fibroma,” “ adenofibroma,” “ fibro-adenoma,” ” intracanalicu- 
lar myxoma,” “ adenocele,” etc., a sufficient indication of the 
confusion which has existed in the minds of different patholo- 
gists and surgeons with regard to the assignment of these tu- 
mors to their proper category. 

The pathological characteristics of the 27 periductal fibro- 
mata were as follows : 20 were single tumors ; 7 were multiple. 
The size of the tumor varied in this series from that of a small 
marble to a mass as large as an orange. The tumors affected 
the right and left breasts with equal frequency, and in two 
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Periductal fibroma. High power, showing loose npr;rl„nf=i , j . 

Resemblance tn '"°se Periductal fibrous tissue and ducts, 

i^esemmance to myxomatous connective tissue due to oidema. 
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In con.to'ur the i)eriductal fjbronra pen.crally irre pd.wly 
rounded and lobidar. Small tumors by tiieir rour.dcd fi.;:;: r.U i 
elastic consistency may closely rcieml.ie a cyst in;i edded in I'n,* 
breast tissue. Tlie consistency 01 ilte l;ii;;;er tmr.o:-'. c >cr, 
is distinctly hard and fibrous, nltlifuirdii r-cca'icmally de-.'.ni- 
erative chanties or cyst formation may produce |>crcc!;‘':ide 
softening of the tumor mass. 

From the rest of the breast tissue tlic tumors oi t!;c 
periductal type arc clearly separated by a distinct ca|n>;:!r. 
This is one of th.eir most distinguisiiing c]iaracteri-ti*.>, Horn.'* 
tumors in their earlier stage.s of growth p')sse.,s a rcmaih' 
able mobility, and can be slipped aliont from c/tui place in 
the breast to another, by reason of the absence ox infdtr.i- 
tion in the surrounding tissues external to th.e can.-'Ule, Only 
in the rarest instances and in the case of the large ‘‘t tiur.or a 
is there any indication of adherence to the skin or to tlie under- 
lying structures, and then as a result of an inflammatory ps'cc- 
ess such as may be produced by irritant application > or by the 
various forms of degeneration. 

On section these tumors present an irregular ;-urfacr, i-pay 
white to pink in color, with either clefts or pearly inumluceut 
areas sxattcred liere and there. Strands of dense comicclive 
tissue dividing the whole tumor into lobular ma-ses are ire- 
quently observed. In many tumors an <cfleniatous 
of the fibrous tissue, both gross and microscojiic, orcur'-g winclt 
produces a gelatinous appearance and lias led t'> th.eir cla-'u'f.- 
cation as myxomata by' certain writers. Tlic pxarly Irandu- 
cent -Spots on th.e cur surface are th.e divi<!cd <iucts am! r !,u!« 
of the tumor, and clefts aral small cysts arc not iiuTcfjuenily 
produced by the di.stortion or blocking of t!:e?e fluMi. In 
large tinnors tiie cleft fonr.alion may be so pror.ounctt! a- Vj 
give the appe.irance of a large cyst nearly fdled with many 
rounded papillary outgrowths of fibrous ti'"ue projecting fron-. 
its w.alls ( intraranalicular i.>apinnry fibroma). 
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Periductal fibroma. High power, showing loose periductal fibrous tissue and ducts, 
i<.esemblance to myxomatous connective tissue due to ccdema. 
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On ’miscroscopic examination these tumors arc composed 
of a stroma of fibrous tissue, through which pass epithelial- 
lined gland ducts, cysts or clefts. The fibrous tissue is itself 
divided into lobular masses by bands of dense connective tis- 
sue which form the framework of the whole tumor and sup- 
port the blood-vessels and lymphatics. The whole mass is 
thus to be compared to a distorted replica of one -of the race- 
mose gland lobules of the mammary gland. The fibrous tissue 
which forms the bulk of the tumor is similar to that which im- 
mediately surrounds the ducts in the adolescent breast to which 
attention was first called by Billroth, and more recently by 
Warren. This tissue is delicate and rich in nuclei as com- 
pared to ordinary connective tissue and its cells have more 
oval and vesicular nuclei. It also appears to be more succulent, 
and its fibres are often separated by collections of fluid, which 
give it an oedematous appearance and produce marked varia- 
tions in the color reaction in specimens stained with hsema- 
toxylin and eosin. 

The epithelial elements of the tumor appear on microscopic 
examination as epithelial-lined ducts, or cysts, or clefts. Their 
number and character vary in different tumors and frequently 
in different portions of one tumor. They undoubtedly arise 
from the ducts of the mammary gland, or from the embryonic 
epithelial elements from which the ducts are derived, but they 
do not appear to be continuous with the ducts which open 
at the nipple. In many cases the epithelial elements are few 
in number, and present the appearance of gland ducts of vary- 
ing size, which have been distended and distorted by the 
growth into and around them of the periductal fibrous tissue. 
This produces the slit cysts so characteristic of these tumors, 
which have led to their being called “ intracanalicular papillary 
fibroma.” In other instances the epithelial elements are more 
numerous and appear to have kept pace with the growth of the 
fibrous tissue, so that in place of the distorted clefts a uniform 
tissue is produced, consisting of many small epithelial-lined 
tubules separated by a stroma of periductal fibrous tissue. In 
some cases a grape-like grouping of the smaller Iqbules can be 
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The clinical characteristics of the periductal fibromata are 
fairly well defined. They are the common tumors of the 
breast in young women. In a table prepared for a paper, by 
Dr. Warren it was found that they gave 45 per cent, and 50 
per cent, of the tumors in the breasts of women from 10-20 
and 20-30 years of age, while in later decades the proportion 
diminished very rapidly. Of the 27 cases in this series the 
oldest was 40, the youngest 1 5, and the average 28,8. The, ma- 
jority occur in unmarried women, and the tumor is independ- 
ent in its origin of the stimulus of pregnancy or lactation. 
They are, as a rule, of slow growth and of long duration, the 
average in our series of cases being 22.1 months before opera- 
tion. In some cases a sudden period of rapid growth may su- 
pervene after a long time of relative quiescence. In other cases 
an increase in size of the tumor has been distinctly noted dur- 
ing the menstrual period, and this is often accompanied by an 
increased sensitiveness, if not by actual pain. In only 9 of 
the 27 cases, however, was pain of any kind complained of, 
and then it was usually described as of but slight significance. 
In some patients, however, a tumor of this nature may be the 
cause of considerable suffering, not only from the sensitive- 
ness of the tumor but also from the mental anxiety with ac- 
companies it. 

Discharge from the nipple is not produced by periductal 
tumors. In only one case of this series was a discharge of any 
sort discovered, and in that case, a woman who had borne two 
children, the discharge was milk. 

The attempt was made to distinguish between the intra- 
canalicular and pericanalicular types of periductal tumors in 
regard to their clinical symptoms, but without success. There 
were four tumors that fell in the pericanalicular group, and 
three showed the characteristics of both classes, while in the 
20 others no marked involvement of the smaller terminal 
branches could be made out. The clinical appearance of the 
tumors of the pericanalicular type were not distinguishable 
from those of the other classes, and the distinction is not, we 
believe, one of any great significance, although the difference 
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rounded by dense fibrous tissue, may give to the examining 
fingers a sensation not unlike that of a small periductal tu- 
mor in a younger woman. The diffuse and often bilateral char- 
acter of cystic disease and the greater sensitiveness it produces 
will usually serve for its recognition. 

Carcinoma of the breast is distinguished from periductal 
fibroma by its characteristic symptoms o-f indefinite outline, 
early adherence and loss of mobility, and invasion of axillary 
nodes. Cancer is expected in older women, while the periductal 
tumor is usually one of earlier onset, although in one case of 
this series medullary cancer was present in one breast and a 
periductal tumor in the other at the same time. 

Sarcoma of the non-indigenous variety, though a rare tu- 
mor in the breast, is more likely to be confused with carcinoma 
than with other diseases. Its early infiltration and adherence 
and its rapid growth make the diagnosis of malignancy most 
probable. 

Finally the tumors which are not peculiar to the breast, 
such as lipoma, enchondroma, angioma, etc., are to be 
differentiated by their characteristic symptoms, and occur so 
rarely in this situation as to merit little consideration in dif- 
ferential diagnosis. It is to be remembered, however, that few 
surgeons are sufficiently expert or sufficiently ready to accept 
the grave responsibility of depending upon the differential 
diagnosis of any tumor of the breast, from clinical appearances 
alone, to advise against operation. No tumor of the breast 
is innocent or incapable of harm to the patient until it has been 
removed. The differential diagnosis is of great importance in 
determining the appropriate treatment, and many a breast 
could be saved if the establishing of a diagnosis were more 
carefully attempted — ^not with the idea of avoiding operation, 
but with the intention of securing the operative treatment best 
suited to the individual case. 

Treatment . — ^The treatment of periductal fibroma, like 
that of all other tumors of the breast, is by removal. In some 
cases of multiple tumors of small size in both breasts, writers 






Periductal myxosarcoma. Clinical appearance*. 
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Periductal myxosarcoma. Low power. Portion of same microbe ,| ic betrion as Fiy. 
7; showing no evidence of sarcoma, but typical periductal fibrom.i . o'i'cr portions of this 
tumor showed typical myxomatous tissue in the stroma. 
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have advised against operation (Bloodgood), but so extreme 
a case has not come to our attention. 'Of this series of 27 cases, 
in 14 the tumor or tumors were excised through an incision di- 
rectly over the tumor. In 1 1 cases a plastic resection ” was 
performed after the method advocated by Dr. Warren, the 
tumor being removed from underneath through an incision 
along the axillary and inferior margins of the breast. In 2 
cases amputation was done : once under a mistaken diagnosis, 
and once because of the large size of the tumor. It is probable 
that with the exception of the very small and superficial tumors, 
the “ plastic resection is the operation of choice, as it places 
the scar in an inconspicuous position and does not add materi- 
ally to the difficulties of operation: even the largest tumors 
may be removed by this method, and when the displaced breast 
tissue is drawn together a fairly respectable looking mamma 
will result. 

PERIDUCTAL MYXOMA AND SARCOMA, 

We have been able to collect six cases which can be placed 
in the myxosarcoma group. If an arbitral}'’ division were at- 
tempted, four of these cases would be classed as periductal 
sarcoma, and two as periductal myxoma. We believe, however, 
that such a division is unnecessary and undesirable, and that 
the tumors of this character are best described under the one 
term “ periductal myxosarcoma.” They have heretofore been 
described in medical writings under a variety of different terms 
— cystic or cystosarcoma, adenosarcoma, fibromyxosarcoma, 
fibrosarcoma, cystosarcoma phyllodes, etc. The relation they 
have to the periductal fibromata and their differentiation from 
the simple or non-indigenous sarcomata, which occur but 
rarely in the female breast, have not always been clearly drawn. 
In a series of 658 consecutive cases of breast tumor taken 
from the records of the Massachusetts General Hospital,^ there 
were 459 cases of carcinoma (69 per cent.) ; 14 of myxosar- 
coma (2 per cent.) ; 48 of periductal fibromata (7 per cent.) 
and 4 of non-indigenous sarcoma (0.6 per cent.). The peri- 


* Warren, J. C. : Jour. A. M. A., July 15, 1905. 
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ductal myxosarcoma, though a rare tumor, is the most common 
form of sarcoma of the breast 

The gross characteristics of the myxosarcoma in the six 
cases here collected were well defined. Single tumors were 
present in five cases, and a tumor was present in both the right 
and left breast in one case. The tumors were of relatively large 
size, the smallest being 5 cm, in diameter, and the others being 
estimated as of the size of an apple or orange up to that of a 
child’s head. They practically occupied or displaced the whole 
breast, so that their situation in that organ could not be de- 
teiTnined. The consistency of the tumors was usually de- 
scribed as hard, and the surface as irregularly lobulated; 
rarely cystic areas were recognizable, in one case a cyst the size 
of a grape-fruit being present. 

Adherence of the skin over the tumor was noted in but 
two cases, and in one of these there was actual ulceration and 
an offensive discharge from the necrosing tumor tissue. In 
several cases, dilated veins over the tumor were recorded. 

On section of the tumor, after removal, the usual descrip- 
tion was that of a grayish, more or less translucent tissue, in 
lobular arrangement, with cyst or cleft formation. Complete 
or partial necrosis of the tissue was present in two cases. 
Cysts varied in size from microscopic dimensions to one the 
size of a grape-fruit, the contents being serous or brownish 
fluid. Papillary outgrowths into a cyst cavity were present 
in four of the six cases. In four of the six cases definite men- 
tion is made of a capsule delimiting the tumor from tlie breast 
tissue. 

The microscopic sections of these tumors showed a char- 
acteristic though varied picture. The stroma of the tumor is 
composed of more or less cellular connective tissue, separated 
into lobules by strands of ordinary fibrous tissue. Through the 
stroma are scattered epithelial-lined ducts, cysts, or clefts. 
The connective tissue almost always varies in different portions 
of the specimen, and presents all gradations from the loose, 
fibrous tissue of the periductal fibroma, through the more 
cellular myxomatous tissue with stellate cells and delicate pro- 
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cesses, up to the richly cellular compact tissue of a fibrosar- 
coma. Tissues of these different cell characters not uncom- 
monly lie side by side in the same preparation, and it is on 
this account that the differentiation of the periductal myxoma 
from the periductal sarcoma is so difficult and, we think, un- 
necessary. In the more cellular portions of the tumor mitotic 
figures may be seen. Necrosis and gelatinous or hyaline 
degeneration of the tissue were common in the larger tumors. 

The epithelial structure consists of ducts, clefts, and cysts, 
lined with one or more layers of epithelium, exactly similar in 
every way to the epithelial elements of the periductal fibroma. 
In fact the resemblances of the two groups of tumors, not only 
from gross and microscopic appearances but from clinical 
symptoms as well, are such as to force upon the observer the 
conclusion that the myxosarcoma is a periductal fibroma, the 
fibrous tissue of which has more or less taken on the change 
in characteristics (anaplasia) which marks the advance from 
benign to malignant tumor growth — a change which, whether 
correctly or not, is often spoken of as “ degeneration.” 

The clinical symptoms of periductal myxosarcoma are 
fairly well defined. They occur at a period later in life than 
the periductal fibroma, the youngest of our six cases being 36, 
the oldest 53, and the average 49 years. Three were in single 
and 3 in married women, and lactation appeared to be in no 
way associated with the onset or progress of the tumor. In 
one case a blow received upon the breast was thought to have 
occasioned the appearance of the tumor which had not before 
that time been detected. 

The rate of growth of the tumors is comparatively 
rapid : one tumor in eight weeks grew to be the size of an 
orange; and another after incomplete removal grew in 
five weeks to the size of a child’s head. In a third case, 
a small tumor was present for 12 years, but began to grow 
rapidly five weeks before entrance, and attained a size of 
10 X 20 cm. at operation. No retrogression in size was ever 
noted, and no discharge of fluid from the nipple. In one 
case the nipple was thought to have been retracted. No 
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pain was caused by these tumors, although the weight of 
the breast and, in one case, the ulceration caused discomfort. 
The axillary glands were not noted as enlarged except in one 
case, where a small, soft gland was felt and removed at opera- 
tion but no evidence of sarcomatous involvement of it was 
recorded. 

The diagnosis of periductal myxosarcoma should not be 
difficult. The tumors occur later in life, as a rule, than the 
fibroma, and are of larger size and more rapid growth. They 
are encapsulated and non-adherent unless necrosis of the tissue 
occurs or the skin is stretched and thinned over the tumor so 
as to favor ulceration. No carcinoma of the breast reaches 
such a size without its diagnosis being certain from the in- 
volvement of the skin and muscles and of the axillary glands. 

The treatment should be complete removal of the tumor 
by amputation of the breast. The axillary contents and the 
pectoral muscles, however, do not need to be removed. Of the 
six cases here reported five had amputation of the breast, and in 
one case an excision was done. The excision is free from 
recurrence 7^4 years after operation. Of the five amputations 
2 are dead, one of unknown cause nearly 2 years after opera- 
tion, one of pneumonia 4 years after operation, when about 
to rmdergo operation for a tumor in the other breast, which 
was thought by her attendant to be a recurrence of the sar- 
coma although no local recurrence in the scar of the first 
operation had taken place. Two of the other amputations 
were well 8 years and i year respectively after operation, and 
of one case no data could be obtained. One of the cases in 
which amputation was successfully performed had had a tumor 
the size of a hen’s egg (a myxofibroma) excised 3 years before. 
Thus excision of the tumor without amputation must be con- 
sidered hazardous, but a complete amputation should be ex- 
pected to result in permanent relief. 

FIBROCYSTADENOMA. 

The tumors of this group are what might be termed the 
epithelial type of the periductal fibromata, and differ from them 
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Fihrocystadenoma. Low power, showing proliferation of epithelium on papillary projec- 
tions into a cj'st. 
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representing the ducts and acini could be seen, these being rela- 
tively more numerous than in the periductal fibromata. In but 
one case did the growth in gross show marked slits, then it 
was intracanalicular in type. In the three largest tumors there 
were many small cysts, these varying in size up to 1.5 cm 
in diameter. In two of these the cysts were filled witl 
clear, stra.w-colored fluid, while in the third the contents were 
described as pultaceous. 

The chief and characteristic difference of these turnon 
from the periductal fibromata is the proportionately large 
amount of epithelium in relation to the fibrous tissue. The 
epithelium is the tissue which appears to show the most active 
growth. The tumors have a distinct, dense, fibrous capsule 
Within this there is a tendency to a lobular arrangement of the 
tumor tissue, which is less marked or may be absent in the 
smaller growths. The stroma is as that of the periductal 
fibroma — loose, cellular, fibrous tissue without round-cell infil- 
tration, evidently derived from the connective tissue immedi- 
ately around the ducts. Two chief types of the growth may be 
distinguished as in the periductal group, i.e., the pericanaliculai 
and the intracanalicular types ; of these the former is the more 
common, and although the two types merge somewhat, one 
into the other, the suggestion is strong that the periductal 
fibromata of the pericanalicular type are those from which 
the fibrocystadenoma is chiefly derived. Cysts lined with 
one or more layers of epithelium are present more frequently 
than in the fibroma group, and the ducts themselves have a 
great variety in appearance^ In some cases the glands and 
ducts seem comparatively normal, but are increased in numbers 
beyond the conditions found in the normal non-lactating breast 
tissue. In other cases they are much distorted, while in still 
other instances the cells lining them show all the characteristic 
proliferative changes seen in cases of abnormal involution or 
cystic disease of the breast. Thus, while many glands are 
lined with a single layer of cuboidal or columnar epithelium, 
others show a heaping up of the cells forming papillary 
growths projecting into the lumen, and this process may be 
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SO pronounced that the lumen is entirely plugged. The cells 
may even have an adenomatous arrangement, which is what 
might be termed the most extreme type of epithelial pro- 
liferation, and is similar to that seen in the abnormal involution 
cases which have a tendency to progress to carcinoma. 

The patients varied in age from 15 to 44, the average of 
the ten being 30.5 years. Five were married and five single, 
but the records were too imperfect to allow any conclusions to 
be drawn as to the relation of lactation to the tumors. The 
length of time elapsing between the discovery of the growth 
and the seeking of medical advice varied from three months to 
five years, but the duration bore no relation to the size of the 
tumor. Thus one tumor of the size of an orange was of only 
three months’ duration, while a tumor the size of a pigeon's 
egg had been present five years. No mention was made of the 
tumors varying in size, with the exception of one case in which 
fluctuation in size was quite marked, but had no relation to 
menstruation. In this case the change in size was probably 
dependent on the filling and emptying of cysts which were 
present in large numbers. In no case was a discharge from the 
nipple noted. 

Five patients complained of pain, and in three cases the 
pain was neuralgic in character, shooting down the arm (mas- 
todynia) . In the other two it was spoken of as “ slight.” It 
had no relation to the catamenia. The right breast was the 
seat of the tumor five times, the left three, while in two cases 
both breasts were involved. In only one of these two, how- 
ever, were both breasts operated upon, and in this case, while 
one of the tumors was a typical fibrocystadenoma, the other 
could best be classified in the periductal group. The tumors 
occupied any position in the breast, and varied in size up to 
that of an orange. They were freely movable over the deeper 
parts, and not adherent to the skin even when of large size. 
In but two cases was the presence of enlarged axillary glands 
noted. 

It is practically impossible to differentiate between the 
periductal fibromata and the fibrocystadenomata clinically. The 
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average age of the patient, the rapidity of the growth, and the 
portion of the breast involved are the same. Neither is adherent, 
nor are enlarged glands usually present in the axilla. In a few 
of the larger tumors it may be possible to palpate the cysts 
if any are present, and thus establish the diagnosis, but true 
fluctuation in small breast cysts is extremely difficult to deter- 
mine. For the differentiation of tlie fibrocystadenomata from 
the tumors of the breast other than the periductal fibroma, 
the reader is referred to the differential diagnosis of the fibro- 
mata given above. The treatment also is that of the peri- 
ductal fibroma, that is, excision of the tumor, performed when 
possible by the ‘Aplastic resection ” method. The prognosis is, 
of course, favorable, and no recurrence will take place after 
thorough removal. 

SUMMARY. 

A comparative study of the fibro-epithelial tumors of the 
breast shows that their relations one to another are very .close, 
and justifies their being grouped together as in the Warren 
classification. The essential feature of the tumors of the fibrous 
type is the presence of periductal fibrous tissue in more or less 
abundance about the gland ducts. This periductal tissue may 
vary in cell richness from normal fibrous tissue to myxomatous 
or sarcomatous tissue. The two types of tumor, however, 
with this exception are so much alike that the sarcoma type 
may be well considered merely a modification of the benign 
fibroma. The periductal fibroma needs only excision of the 
tumor to effect a cure. For the periductal myxosarcoma, am- 
putation of the breast is advised, without removal of the 
muscles or dissection of the axilla; the tumor is only locally 
malignant. 

The fibrocystadenoma group includes a few tumors of 
similar origin to the foregoing, which display, when examined 
by -the microscope, a tendency to epithelial overgrowth. The 
diagnosis between fibrocystadenoma and periductal fibroma 
cannot be made- with • certainty before the removal of the 
tumor. This tendency to epithelial proliferation is encoun- 
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tered in other diseases of the breast, such as abnormal involu- 
tion of cystic disease; and is an undoubted source of danger 
to the patient in adult life. For tliis reason, complete removal 
of any fibro-epithelial tumor of the breast by early operation 
is the best treatment to be advised. 

ABSTRACT OF CASES. 

Periductal Fibroma. 

Case G. (562-241.) Dr. C. L, Scudder. — 21, single. History deficient. 
Small fibrous tumor of breast removed at operation for appendicitis. Mx, 
irregularly dilated ducts, flattened epithelium, slit cysts. Periductal 
fibroma. 

Case H. (CXLIL, 49,) Dr. F. G. Balch. — ^25, single. 7 years’ duration. 
Pain, especially at eta. Size marble, lower outer quadrant right breast. 
Non-adherent, excised. Two small nodules, myxomatous (oedematous) 
fibrous tissue with cavities. Intracanalicular type. Periductal fibroma. 

Case F, (526-221.) Dr, R. B. Greenough. — 23, married, children, 
long duration, no pain. Entrance diagnosis, fibroma. Two tumors outer 
hemisphere left breast, size of orange and chestnut. Hard, not tender, 
non-adherent Plastic resection. Two lobulated nodules, few cysts, peri- 
canalicular type. Some epithelial proliferation. Periductal fibroma. 

Case D. (516-21.) Dr. R. B. Greenough. — 31, widow. 4 weeks’ dura- 
tion, no pain. Patient had left breast amputated for carcinoma 6 months 
previous. Nodule size of chestnut, outer hemisphere right breast Hard, 
non-adherent not tender. Excised. Tumor 8x3 cm., encapsulated, myx- 
omatous with clefts. Intracanalicular type. Clefts lined with single layer 
epithelium. CEdematous fibrous tissue. Periductal fibroma. 

Case 161, (XLVII-124.) Dr. W. M. Conant — 26, single, six months’, 
no pain. Tumor size of large bean, right breast upper inner quadrant not 
tender, non-adherent Similar tumor removed from right breast three 
years before. Excision. Fibrous tumor, white, hard. Mx. shows few 
ducts and cysts. Intracanalicular type. Papillary fibroma. 

Case 42. (398-138.) Dr. J. C. Warren.-— 35, single, six months, slow 
growth, no pain, left breast, size of walnut upper outer quadrant not 
tender or adherent Excised. Encapsulated tumor, gray, with slit cysts. 
Intracanalicular type, oedematous fibrous tissue. Periductal fibroma. 

Case 113. (449-5S-) Dr- S. J. Mixter.— 27, single, 10 years, slow 

growth, tumors both breasts, size of small egg and smaller, hard, non-ad- 
herent Excised. Tumors firm, white, with slit cysts. Intracanalicular 
type. Periductal fibroma. 

Case 183. (LXXXIII-211.) Dr. H. H. A. Beach.— 19, single, i 
year, slow, fluctuation in size, slight pain. Tumor size of hen's egg, right 
breast, hard, non-adherent, not tender. Excised. Encapsulated lobulated 
tumor’ fibrous, with slit cysts. Intracanalicular type. Slight epithelial 
activity. Periductal fibroma. 

Case P. (S37-379-) Dr. J. G. Mumford.— 38, married, three children. 
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eight months, slow growth, slight pain. Tumor size orange, centre, right 
breast. Slightly tender, non-adherent. Amputation. Encapsulated tumor, 
translucent, gray, slit cysts, oedematous fibrous tissue, few small cysts. 
Periductal fibroma. 

Case 200. (480-107.) Dr. C. L. Scudder.— 37, married, two children, 
five months, no pain. Tumor size of orange, centre right breast, hard, nip- 
ple exudes milk, both sides, non-adherent. Amputation. Encapsulated 
tumor, firm, translucent, gray, slit cysts. Intracanalicular type. Periductal 
fibroma. 

Case 180. (LXXV-243.) Dr. A. T. Cabot.— 36, single, ten months, 

no pain, tumor size of horse chestnut. Lower hemisphere left breast. 
Hard, non-adherent. Excised. Encapsulated tumor, fibrous, with slit 
cysts. Intracanalicular type. Periductal fibroma. 

Case 112. (423-93.) Dr. H. H. A. Beach.— 27, single, ij4 years, slow 
growth, no pain. Right breast, inner hemisphere. Tumor 2 inches in diameter. 
Soft, non-adherent. Amputation. Fibrous tumor with irregularly dilated 
ducts and slit cysts. Intracanalicular type. Periductal fibroma. 

Case 93. (375-186.) Dr. M. H. Richardson. — 38, married, three 

months, slight pain, left breast, upper outer quadrant, size of walnut, hard, 
slightly tender, non-adherent. Excised. Several fibrous nodules in breast 
showing increase of fibrous tissue and proliferation of gland ducts. Peri- 
canalicular type. Periductal fibroma. 

Case 34, (388-54.) Dr. J. W. Elliot — 29, married, seven children, 

seven years’ duration, slow growth, slight pain, two tumors size of walnut 
upper hemisphere right breast, hard, non-adherent. Resection. Three 
discrete fibrous tumors in substance of gland. Intracanalicular and peri- 
canalicular in different areas. No epithelial proliferation. Periductal 
fibroma. 

Case 196. (CIII-99-) Dr. W. M. Conant — 52, married, two children, 
one year’s duration. Slow growth, no pain. Tumor 3x5 cm. upper outer 
quadrant left breast, hard, non-adherent Partial excision. Tumor en- 
capsulated, marked papillary construction. Intracanalicular type, slit cysts. 
Periductal fibroma. 

Case 214. (LXIX-153.) Dr. C. B. Porter. — 17, single, six months, 

slow growth, no pain. Tumor size of walnut, lower outer quadrant right 
breast Hard, non-adherent. Excised. 2 cm. Tumor white, fibrous, slit 
cysts. Intracanalicular type. Periductal fibroma. 

Case 212. (140-504.) Dr. J. C. Warren. — 40, married, four children, 

1 year, pain. Tumor size of pigeon’s egg, right breast, upper outer quad- 
rant Hard, tender, non-adherent Excision. Two tumors, encapsulated, 
gray, firm, slit cysts. Intracanalicular type. Periductal fibroma. 

Case 208. (493-151.) Dr. J. C Warren.— 35, single, one year, slow 

^owth, no pain. Tumor size of walnut, inner hemisphere right breast 
Not tender or adherent Excision. Encapsulated nodule, slit cysts. 
Intracanalicular type. Periductal fibroma. 

Case 210. (492;^69.) Dr. J. C. Warren.-32, single, three months’ 

ura on, no pam. Tumor size of hen’s egg, upper inner quadrant right 
breast Not tender or adherent Excision. Firm fibrous tumor, slit 
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cpts, Intracanalicular type. Slight activity of epithelium. Periductal 
fibroma. 

^ Case B. (CXXI-27.) Dr. H. H. Beach.— 27, single, two years, no 
pain, left breast, outer hemisphere. Tumor size of egg, hard, slightly ad- 
herent (?), Excised. Flat oval tumor, lobulated, fibrous consistency. 
Pericanalicular type. Myxomatous connective tissue, no cysts. Periductal 
fibroma. 

Case I. (570-83.) Dr. L. Davis.— 15, single, i year, pain slight, tu- 
mors in both breasts, hard, i and 2 inches in diameter, non-adherent. 
Excised, Fibrous tumors with slit cysts. Intracanalicular type. Peri- 
ductal fibroma. 

Case M. (530-213.) Dr, M. H. Richardson. — ^33, married, i child, 
3-4 years, no pain. Tumor size of orange, upper inner quadrant left 
breast. Hard, non-adherent. Excision. Two encapsulated tumors, gray, 
fibrous, slit cysts. Intracanalicular type. Periductal fibroma. 

Case T. O. P. D. (i33~i90.) Dr. L. Davis. — 19, single, two months, 
tumor size of walnut, upper inner quadrant left breast, non-adherent. Ex- 
cision. Fibrous encapsulated tumor, 2x3 cm., lobulated. Intracanalicular 
type. 

Case B. O. P. D. Dr. C. C. Simmons. — 26, single, i year's duration, 
no pain, size of hen’s egg, lower outer quadrant right breast, hard, non- 
adherent. Excision. Encapsulated tumor, fibrous, lobulated. Intra- 
canalicular type, few cysts. Periductal fibroma. 

Case Q. (596-133.) Dr. F. B. Harrington. — 27, married, i year's 
duration, slow, slight pain. Tumor size of walnut, lower outer quadrant left 
breast, hard, non-adherent. Excision. Tumor encapsulated, 2 cm., nodular, 
myxomatous connecting tissue. Pericanalicular type. Periductal fibroma. 

Case R. (CLVIII-129.) Dr. J. G. Mumford. — 25, single, two years’ 
duration, no pain. Tumor i inch in diameter, inner hemisphere left 
breast. Hard, lobulated, non-adherent. Excision. Encapsulated, lobulated 
growth, white, firm. Intracanalicular type, few small cysts. Periductal 
fibroma. 

Case C. (503-251.) June, 1905. Dr. H. Williams.— 17, single, eight 
weeks, some diffuse pain. Tumor size 3 inches, left breast, outer hem- 
isphere, nodular, non-adherent. Excision. Encapsulated tumor, gray, 
white, slit cysts. Very cellular fibrous tissue. Intracanalicular type. 

Periductal Myxosarcoma. 

Case K. (561-121.) Dr. S. J. Mixter.— 52, single, seven months' 
duration, following a blow, no pain. Tumor size of apple in central^ por- 
tion of left breast, hard, skin slightly adherent, veins dilated, no axillary 
glands. Amputation. Encapsulated, semi-necrotic, grayish tumor. Mx. 
shows spaces surrounded by cellular myxomatous tissue, epithelium of 
ducts degenerated. Periductal myxo-sarcoma. No recurrence one year 

later. . , , u » 

Case 94. (381-208.) Dr. S. J. Mixter.— 49. married, three months 

duration, no pain. Tumor size of walnut lower outer quadrant right 
breast, non-adherent, no glands. Excision. Lobular tumor, gray, translucent. 
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Minute cysts. Mx. shows cellular stroma with scattered epithelial tubules. 
Adeno-sarcoma. No recurrence eight years later. 

Case 172. (LXVII.) Oct. 28, 1902. Dr. C. B. Porter.— 53 , single, 
twelve years’ duration, rapid growth, 5 mos., no pain. Tumor size child’s 
head, occupying left breast, non-adherent, no glands. Amputation. En- 
capsulated tumor, gray, gelatinous, with clefts. Mx. shows cellular myx- 
omatous and sarcomatous tissue interspersed with gland ducts. Intra- 
canalicular type. Periductal sarcoma. No recurrence one year later, died 
three years later of pneumonia. ? of tumor in other breast. 

Case 178. (LXXIII-65.) Dr. A. T. Cabot.— 51, married, 4 years’ 
duration, slow growth, slight discomfort Tumor 23 cm. in diameter, 
occupying left breast, ulcerated and skin adherent, dilated veins, no 
axillary glands. Amputation. Large tumor, gelatinous, lobulated, slit 
cysts. One large size cyst size of egg with papillary outgrowths, cellular 
fibrous and myxomatous tissue. Periductal myxoma-sarcoma. Patient 
died two years later, cause unknown. 

Case 216 (XXXIII-45.) Dr. J. W. Elliot. — ^40, married, i child, 
tumor 8 weeks’ duration, rapid growth. Tumor size orange, middle right 
breast, hard, non-adherent, one small axillary gland. Amputation with 
dissection of axilla. Encapsulated tumor 5 cm. in diameter, lobular, 
grayish, translucent. Mx., m3rxomatous tissue and gland ducts with some 
proliferation of epithelium. Periductal myxo-sarcoma. 

Case 159. (XLVII-74.) Dr. W. M. Conant. — ^36, single, 4li years’ 
duration. Tumor left breast, size hen’s egg. 3J4 years ago tumor in right 
breast size child’s head. Operation three years ago. Amputation of right 
breast. Excision of left. Diagnosis: myxo-fibroma. Five weeks ago tu- 
mor developed in left breast, rapid growth, now size child’s head, skin 
not adherent but discolored. Amputation. Encapsulated tumor with 
gelatinous tissue and cysts with brownish fluid and papillary projections. 
Periductal myxo-sarcoma. No recurrence 8 years later. 


Fibrocystadenoma. 

Case so. (452-153O Dr. C. L. Scudder. — ^38, married, 5 months' 
duration, slow growth, some pain. Tumor size of orange, inner lower 
quadrant right breast, hard. Excision. Encapsulated fibrous tumor, pearly- 
colored tissue, slit cysts. Mx. shows loose fibrous tissue, cedema (?),with 
active epithelial proliferation in cysts. Fibrocystadenoma. 

Case 179. (LXXIII-187.) Dr. A. T. Cabot. — ^25, married, 4 years’ 
duradon, .no pain, 4 tumors in right breast each about size of walnut, one tu- 
mor in centre left breast size lemon, non-adherent. Tumor on left excised. 
Fibrous tumor 414 cm. with small cysts. Mx. shows much proliferation 
of epithelium. Fibrocystadenoma. 

. (S^S'SS-) Dr. M.' H. Richardson. — ^29, widow, i year, little 

pmn, upper outer quadrant right breast, tumor size of orange, firm. Ex- 
cision. Encapsulated tumor, cedematous, firm, with many cysts, loose 
fibrous tissue with active proliferation of glandular epithelium. Fibre- 
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Case N. (CXXVI-273.) Dr. F. G. Balch. — 42, widow, 2 years’ dura' 
tion. Tumor size pigeon’s egg upper outer quadrant right breast, non- 
adherent. Excised. Fibrous tumor 4 cm. in diameter, oedematous fibrous 
tissue, proliferation of epithelium in ducts. Small cysts. Pericanalicular 
type. Fibrocystadenoma. 

Case 213. Dr. Torrey, June 28, 1902.— 16, single, 8 months. Tumors 
in both breasts, one 2^ the other 3 cm. in diameter, hard, non-adherent. 
Excision. Both encapsulated tumors, white fibrous tissue and cysts. 
Active proliferation of epithelium, papillary projections. Fibrocyst- 
adenoma. 

Case A. O. P. D. April 18, 1908. Dr. C. C. Simmons. — 19, single, 
5 years. Tumor size pigeon’s egg upper hemisphere right breast, hard, 
non-adherent. Excision. Nodular, encapsulated tumor. Fibrous tissue, 
active proliferation of epithelium in cysts and ducts. Fibrocystadenoma. 

Case S. (CLVII-129.) Dr. R. B. Greenough. — 18, single, i year’s 
duration. Slight pain. Tumor size egg lower hemisphere right breast, 
firm, non-adherent. Excision. Lobulated fibrous tumor. Active prolifera- 
tion of duct epithelium and of periductal fibrous tissue. Pericanalicular 
type. Fibrocystadenoma. 

Case O. (546-33.) Dr. C. L, Scudder. — 44, single, 2 years’ duration. 
Tumor size of horse chestnut, lower inner quadrant left breast, hard, 
non-adherent. Excision. Encapsulated tumor, hard, lobulated, gelatinous 
appearance. Myxoadematous fibrous type, with dilated and distorted ducts 
and active epithelial proliferation. Small cysts. Pericanalicular type. 
Fibrocystadenoma. 

Case 104. (397-145.) Dr. M. H. Richardson.— 36, single, 2 years’ 

duration. No pain. Upper outer quadrant left breast. Tumor size of 
silver dollar, hard, non-adherent. Excision. Lobular tumor, circum- 
scribed. Large epithelial ducts. Active proliferation. 

Case X. Dr. H. Cabot, December 16, 1906.— 38, married, 2 years’ 
duration. Considerable pain. Tumor central in right breast, size of 
orange, hard, non-adherent. Excision. Lobulated tumor, encapsulated, 
circumscribed tissue. Small cysts. Ducts with epithelial proliferation. 
Fibrocystadenoma. 
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enemata, but, owing to the unreliability of the patient, it was 
impossible to obtain exposures at suitable times. In spite of 
these unavoidable gaps in the X-ray examination, some of the 
plates are of interest. Fig, 4 shows the hernia protruded. The 
difference in density between hernia and lung is very apparent. 
Fig. 5 shows two fingers inserted as deeply as possible through 
the defect in the thoracic wall between the eighth and ninth 
ribs. 

The plates were made in the Gibbs Memorial X-ray Labo- 
ratory of the University and Bellevue Hospital Medical School, 
by the director. Dr. L. T, Le Wald, for whose valuable co-opera- 
tion in the study of this case, I wish to express my gratitude 
and appreciation. 

The patient does not desire an operation, stating that the 
hernia has never bothered him and that he does not believe it 
has grown any larger since its first appearance. 

In view of his careless habits, I have not advised the wearing 
of any type of belt or supporter, believing that with his mode of 
life such an appliance might readily lead to strangulation. 

In searching the literature, I found an excellent resume 
of the subject by Alquier,^ who collected nine cases. An 
abstract of these follows. 

1. Cloquet, Nouveau Journal de Medecine, December, 1819. A soldier, 
35 years old, was run over by a piece of artillery at the battle of Liitzen. 
The wheel passed over his lower thorax and upper abdomen. He was 
sick and miserable for seven years; finally, in 1815, came under the 
observation of Cloquet 

A tumor, the size of a nut at first, which had later enlarged to the 
size of an egg, lay in the space between the left eighth and ninth ribs 
at their junction with the costal cartilages. It was irreducible and 
painful, .^ny bodily activities resulted in an enlargement of the tumor, 
and these, or any attempts at reduction, caused nausea, vomiting, and 
intense colicky pains. The man led a miserable existence. ■ What became 
of him was not recorded. 

II. Cruveilhier in his Anal. Path. Generale, liv. xxi, Pt. iii, describes 
a “hernie intercostale traumatique abdominale" in a soldier. 70 years 
old, who had received a blow from a wagon tongue upon the left side of 
the thorax some years previously. A swelling, the size of a fist. 

-Paul Alquicr: “La Hemic Intercostale Abdominale,” These de 
Paris, 1905-6. 
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lobulated, with a sessile base, irreducible but varying in size, was noted 
at the site of injury upon the left thorax, close to the costal margin. The 
man died of cirrhosis of the liver in 1828. 

At autopsy the lobulated tumor was shown to have a fibrous pedicle, 
located in the space between the left eighth and ninth ribs. The sac 
was found to contain omentum adherent to all its recesses, which were 
represented externally by the lobulations. The intercostal diaphragmatic 
opening easily admitted the index finger. Close to this opening were 
stomach and splenic flexure, evidently ready to enter. 

III. Risel in the Deutsche Zeitschrift f. Chir., Dec., 1875, Bd. vi, 
Hft. 3, p. 305, reports the case of a patient, 35 years old, who, in a fit 
of despondency seven months previously, had attempted suicide by re- 
peatedly stabbing himself with a small blunt knife. The wounds healed, 
but later herniae developed in the scars. One in the seventh left inter- 
space, evidently contained omentum and gut, while one in the sixth 
interspace, was thought to contain stomach. An attack of bronchitis had 
caused rapid enlargement of the herniae. No operation was done. 

IV. Bazy’s case was published by Iselin in Gazette hebdomadaire de 
Med. et Chir., 1898. 

A journalist, 26 years old, had been caught between two colliding 
wagons on Oct. l, 1897, He sustained a contusion of the lower thorax 
and upper abdomen. An extensive ecchymosis immediately developed. 
Fifteen minutes after the accident a tumor appeared, which increased 
in size upon making the slightest effort. Haematuria lasted for some 
time, but finally ceased. He wore a belt on account of the tumor, but, 
because the apparatus became bothersome, he entered the hospital of 
St. Louis on March 12, 189S. 

Examination showed a scar at the level of tenth rib. The tumor 
on coughing enlarged to the size of an ostrich egg. It was painless, tym- 
panitic, and totally reducible. Upon reduction, the opening was found 
in the tenth space, extending from its anterior end, back to the mid- 
axillary line. By introducing the hand through this hole, the under 
surface of the diaphragm could be palpated. 

The operation by Bazy was done on March 17, 1898. A 15 cm. 
incision was made corresponding to the long axis of the tumor. 
Beneath the skin lay a fibrous sac. On dissecting through this, 
the colon was accidentally opened. The opening was closed by suture. 
Careful dissection was then continued close to, and denuding the tenth 
and eleventh ribs until the peritoneal cavity was finally opened (the 
hernia evidently was then reduced) , and the opening closed by & catgut 
suture. The tenth interspace was then obliterated by approximating t e 
adjacent ribs by means of two catgut sutures passed through the nint 
and eleventh spaces. Layer suture of the rest of the wound was ma e. 
An uneventful convalescence ensued. In place of the former hiatus, t ere 
was “un veritable plastron osseux.” The patient was discharged cured, 
April 13, 1898. . j ft, 

V. Prat, in the Archives de Medecine naval, Oct, 1885, repor ^ ^ 

case of a man who, five years previously, while lifting a wagon, a 
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felt a suddea sharp pain in the left side. He did not stop work. There 
was no haemoptysis. Five days later a tumor the size of a pea appeared. 
This gradually increased in size and began to be inconvenient. 

On June 25, 1885, the tumor had grown to the size of a hens egg 
(6 cm X 3 cm.). It was situated in the ninth left space, S cm- from 
the free border of the ribs. The tumor’s volume increased on deep 
inspiration. The tumor was irreducible, but gave an impulse on coughing. 

It was tympanitic on percussion. _ 

For the past three years the patient had suffered from irregular 
attacks of vomiting, accompanied by pain at tlie site of the tumor. 
There were also attacks of diarrhoea, not associated with the vomiting. 
Prat believed the case to be a hernia of the transverse colon and anterior 
margin of the stomach, causing a partial obstruction of the colon. No 

operation. . , t a ^ „ 

VI. Durand, at a meeting of the Societe de Clnnirgte de Lyon, Aug. 7, 

IQ04 presented a man, who was stabbed in the left side on April 27, 
1903! The wound was located in the axillary line between the ninth 
and tenth ribs, admitted three fingers, and contained prolapsed omentum. 
There was no operation at that time. He made a smooth recovery. 

One year later, April 27, 1904, he entered the hospital on account 
of a hernia in the scar. The mass was the size of a fist and gave an 
impulse on coughing. Reducibility and size of opening not mentioned. 

X-ray (Destot) showed that the costophrenic space was obliterated 
at the level of the wound, and that the free pleural cavity was well 
above the proposed field of operation. At operation it was found that 
the hernia contained some omentum, which was resected. The transverse 
colon was pulled up into wound and again replaced. Layer suture of 
diaphragm, intercostal space, and skin. Recovery. ^ ^ 

VII. Destot, at the same meeting, reported a case of Giverdey’s, of 
a stout man in whom a hernia had appeared after coughing. It was 
located between the eighth and ninth ribs upon the left side. The size 
varied. Auscultation over the hernia revealed the presence of borborygmi, 
and, when the patient drank, splashing sounds. Inflation under the X-ray 
confirmed the diagnosis, that the hernia contained part of the stomach. 
The patient was made comfortable with an elastic belt. 

VIII. Savariaud, Soc. de Chir., Dec., 1905. 

In 1898 the patient, a truck driver of 41, was driving a vehicle which 
collided with an obstacle and rebounded violently. 

He did not fall, but experienced a cracking sensation across the 
small of his back, followed by a sharp pain there. The man rested three 
months but even then was unable to resume active work on account of 

pains in the back. . . r .... 

These pains occurred m crises of great severity, lasting from a 

few minutes to several hours. They were relieved by local blistering. 
The patient saw a number of physicians, who regarded his case as one of 

traumatic hysteria. .t. • t j • 

Savariaud found a reducible tumor the size of a mandarin orange in 

the tenth left space in the axillary line. It enlarged and gave an impulse 
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Addendum. — ^Through the kindness of Dr. W. H. Hartzell of Allen- 
town, Pa., I was able to learn that Captain S. died on August 20, 1893. 
His widow states that he suffered very much in his later years owing 
to adhesions of the stomach to the hernia, which protruded between the 
eighth and ninth ribs on his left side. Cause of death and postmortem 
findings were not obtained. 

XL Llobet, Ouse annes de pratique chirurgicale, Paris, Balliere, 
1898. Cit. after Neugebauer, Arch f. klin. Ohir.,' Bd. 73, p. 1014, 1904. 

Soldier of 58, wno 15 years before had received a stab wound in 
8th left interspace between mammillary and anterior axillary lines. A 
swelling tlie size of a hen’s egg developed at this point. 

At operation a thoracoplastic flap was fashioned. The omentum and 
colon, found in the pleural cavity, were reduced, and the diaphragm was 
closed by suture. Operative recovery, but patient died six months later 
from an infection originating in a rib caries. 

XII. P. Marzetti and S. Venanzi, II PolicKnico, Roma, 1906, xiii, p. 
1554-1556. 

A peasant of 70, when 21 years old, had received a stab wound 
in the ninth left interspace between the mammillary and anterior axillary 
lines. The wound, which was 2 cm. long, was sutured. The patient made 
a rapid recovery. 

A hernia appeared which gradually increased to the size of an 
orange. It always was easily reducible. 

February 21, 1905, patient came to operation with an ileus of two 
days’ standing. Under cocaine anaesthesia the sac was opened and found 
to contain omentum and a gangrenous loop of gut. This was resected. 
The defects in diaphragm and chest Avail Avere repaired. Recovery. 

XIII. P. Postempski in the Bull. d. r. Acad. Med. di. Roma, 1888-89, 
XV, p. 191, reported the case of a boy Avith an epiplocele of the left 
eleventh interspace folloAving a Avound there. An intercostal incision 
sufficed to give adequate exposure (it Avas not necessary to divide ribs) ; 
10 cm. of omentum Avere resected, the omental stump Avas reduced into 
the peritoneal cavity. The Avound of the diaphragm (2.5 cm. long) Avas 
sutured Avith fine silk. Layer sutures of the rest of the Avound. No drain- 
age. Recovery. 

An interesting feature of this case Avas the occurrence of a left 
pneumothorax upon freeing the omentum. Except for a subcutaneous 
emphysema of the left thorax and left side of the neck, there Avere no 
untOAvard results from this. 

Etiology . — A study of the cases collected shows that inter- 
costal diaphragmatic hernia has followed wounds from sharp 
objects or severe contusions along the left free costal border, 
and has even come on after strains, such as lifting heavy 
weights or coughing. The ribs may or may not be fractured. 

The hernia may make its appearance shortly after the 
trauma has occurred, or it may develop much later. 
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tive troubles due to adhesions, as seen in the case reported 
by Cloquet, where the patient became so miserable that he 
was described as presenting a “ cachexie herniaire.” How- 
ever, these troubles are common to adhesions of the stomach 
and the intestines from other causes, and are therefore of 
no further interest here. 

The objective symptoms are those of other hernise. There 
may or may not be a scar, depending on the etiology. In- 
crease in size on inspiration, a differential point of value, 
may not be obtained except in certain positions. In most 
cases, reduction was easy; in a few it was impossible. Where 
gut is present and the hernia is reducible, reduction with a 
gurgle can be obtained at times. The consistence of the 
hernise and likewise the findings on percussion depend upon 
their contents, whether omentum, gut, or stomach. 

Over hernise which contained part of the stomach, typical 
intermittent splashing sounds were heard when the patient 
drank. Peristaltic borborygmi could be obtained over a hernia 
containing gut. 

The X-ray is of great service in the diagnosis, even with- 
out the aid of bismuth. Much accurate information regarding 
what parts of the digestive tube are present in the hernia can 
be obtained by making a series of Rontgenoscopic observations 
after administration of bismuth carbonate meals and eneraata. 

Diagnosis of the condition is readily established, except 
where the hernia consists of an incarcerated epiplocele. The 
fact that the tumor lies lower than the inferior limit of the 
lung is a most important point and one very apt to be dis- 
regarded. Reduction with a gurgle, increase in size on in- 
spiration, and the presence of digestive disturbances are not 
invariable symptoms, but are of great diagnostic aid when 
present. 

Differential diagnosis from such conditions as subcutane- 
ous emphysema, hsematoma, or pneumocele following a contu- 
sion, should not be difficult. Emphysema gives a characteristic 
crackle, and is usually diffuse; a hasmatoma does not change its 
size with respiratory movements ; a pneumocele lies higher than 
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of cicatricial tissue by which the diaphragm and thoracic wall 
are fused together, the ribs above and below may be approxi- 
mated, obliterating the space through which the hernia 
formerly protruded; or, a plastic closure may be resorted 
to, using fascia, periosteum, or part of the latissimus dorsi. 

To sum up, intercostal diaphragmatic hernias (i) are 
usually traumatic in origin; (2) they occur mostly on the left 
side in the anterior portion of the intercostal spaces (sixth to 
tenth inclusive), a region lying between the lower margin 
of the lung and the free border of the rib from the midline 
to the midaxillary line; (3) their S3nnptoms are those com- 
mon to hernias in general; (4) the X-ray is of great value in 
determining the relationship of the various parts of the 
alimentary canal to the hernias; (5) the details of operative 
treatment vary with the findings in individual cases. 

It is the writer’s opinion that the occurrence of these 
herniae is not as rare as the few published communications 
on this subject would lead one to believe. 
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of the viscera; and fourth, there is the tendency to retract 
rather than to approximate and form adhesions. Sauerbruch 
and Robinson^ have dwelt at considerable length upon the 
importance of this last factor. 

If, now, we can by artificial means bring about conditions 
in the chest approximating those in the abdomen, we may hope 
for recovery after purulent infections, even as is now the 
rule in the abdomen. 

Not one case of carcinoma of the cardia operated upon by 
the transthoracic route has been reported that has lived more 
than five days. The operation has been carefully done, the 
patient has rallied from the operation, but has died after 
forty-eight hours from undrained purulent pleuritis.. This fact 
we may not lightly disregard. Drainage of some sort must 
be established in order that thoracic operations may be more 
successful. In previous papers ^ ^ we have stated that we be- 
lieve herein lies the solution of this problem. It would be 
ideal to hope for intrapleural healing without infection and 
without adhesions of the pleura. 

If, now, we look at a suppurative process within the ab- 
domen, we see that one of the conservative steps of the pro- 
cess is the early formation of adhesions. Why not transfer 
this principle, then, by artificial means to the thorax? How 
shall we accomplish this? By approximating the visceral and 
costal layers of pleura and keeping them in apposition until 
adhesions shall have formed ; thus preventing the existence of 
dead spaces in the pleural cavity. 

In looking over the results of this last winter’s work, we 
find that we have operated upon over 50 animals, all under 
general anaesthesia. We must view our results with an impar- 
tial judgment. 

Among the procedures which we have attempted, we have 
tried a permanent drainage of the chest with a tube designed 

'F. Sauerbruch and Samuel Robinson: Annals of Surgery, vol. 15 , 
No. 3, March, 1910. 

* H. H. Janeway and N. W. Green : Deutsche Zeitschrift fiir Chirurgie, 
Band 107, 1910. 

*N. W. Green: Surgery, Gynaecology and Obstetrics, vol. ii, No. 5 , 
PP. 512-5^, May, 1906. 
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Is it due to a lowering of the animal’s general and local re- 
sistance? In a recent article in the Journal of Infectious Dis- 
eases, Graliam ° states that ether diminishes the phagocytic 
action of the leucocytes. We have on this account conducted 
some of our experiments under nitrous oxide and oxygen. We 
have tried to make our work as rapid as possible, we have 
padded off the thoracic cavity, we have used sterile almond oil 
on the tissues to prevent drying, and yet in many cases shocic 
combined with the infection has brought about a fatal issue. 

At autopsy we have found quite a uniform picture : pus or 
seropurulent fluid, complete collapse of the lung upon the 
operated side with partial collapse upon the other side, adhe- 
sions where the lung touched the diaphragm and the site of 
the operation in the oesophagus, but only few adhesions be- 
tween the kmg and the chest wall. In a few cases examined we 
have obtained bacterial cultures from the liver. 

In cases autopsied more than twelve hours after death 
there were apparent stitch lealcs. In each of three cases au- 
topsied immediately after death, the anastomosis was perfect, 
as tested by water pressure. 

It seems, then, that it is not continued contamination but 
the result of contamination plus the presence of an area in 
which the resistance has been lowered, that induces the purulent 
exudate. 

In the case of the animal, we have three things to contend 
with that do not obtain in the adult human subject. The 
first is lack of post-operative intelligence ; the second, lack of 
a stable mediastinum; the third, lade of proper cleanliness. If 
we can overcome these, we stand a greater chance of maleing 
our experimental work more successful, and we can trans- 
fer our methods to the human species with added confidence. 

To overcome these three things in the laboratory, it will 
be necessary to keep the animal, by some means, quiet for from 
twenty-four to thirty-six hours, to establish some permanent 
pressure within the lungs, and to prevent any inward suction 

• Evarts A. Graham : The Jour, ot Infectious Dis., vol. viii, No. 66 . 
p. 152, Mar. 6, 1911. 





THE SURGICAL CLINIC OF THE PROTESTANT EPIS- 
COPAL HOSPITAL OF PHILADELPHIA. * 

REVIEW OF ISO CONSECUTIVE OPERATIONS. 

BY CHARLES HARRISON FRAZIER, M.D., 

OF PHILADELPHIA. 

The series of cases herein discussed represent the surgical 
experience at the Episcopal Hospital in a three months’ service, 
excluding a not inconsiderable number operated upon by one 
of the assistant surgeons or internes. 

Morbidity . — Of the 150 operations of our series almost 100 
were for lesions of the abdominal organs. Of the total number 
there were four deaths, a mortality of about 2.5 per cent. Two 
of these four deaths, as will be seen, may properly be ex- 
cluded, so that the mortality may be reckoned as 1.3 per cent 
The series include 30 operations for appendicitis and its 
complications, 22 for hernia, 8 for lesions of the stomach 
or duodenum, 18 for operations on the pelvic organs with 
4 hysterectomies, 4 operations on the biliary passages, 14 upon 
the urinary organs, and 3 thyroidectomies. 

Of the four fatal cases one was a case of tuberculous 
meningitis, which because of certain focal phenomena was 
regarded before operation as a brain abscess. An exploratory 
craniotomy seemed justifiable. The patient survived the opera- 
tion but a short time, and the autopsy revealed the true 
nature of the lesion. The second was a strangulated um- 
bilical hernia in an aged patient almost moribund, who 
scarcely survived the initial incision. These two might be 
regarded as inoperable. 

The third death followed a suprapubic prostatectomy and 
bilateral herniorrhaphy under spinal anesthesia in a patient 
75 years of age. The patient’s condition at the end of the 
operation was excellent and continued so beyond the period 

♦Read before the Philadelphia Academy of Surgery, May i, 1911. 

554 



5,?ISC0? died ‘Reties v<a^ 

at giaat*'^^ ^\ae to""'' a ioi S^" ^ alt"'''^^ 

S 5 - 2 . , .„ «» •> St 

case station ^receded W 

» '»‘i --'“ * ?> *SS“fit.«»i,S 


-"*: „ Uif »Trf»'. “iiu '””S*'“ * 

^c<i\tda SO^^’ - d^^ ^mlt a . ^ViAntl 


Gtossi'^* 

9'^^f 't! to *e 


^^*”1 !» dise°^^4t' ■ 

Ot toA'trct^tv ti^^irXctioo -t"'. ,„ oat -o 


xide. 


aad i« 


^.ttertvpt aX^ i^a^ ^ s' 


detv 


«atU 

Vastatt^ noeta^.^ 




betote the o?' 

ited. a a^netatW®, 


iera 


jerto' 


d, 3- 


°?iotts ttv 


site 

inteet'°“ 

..v. iaeV^'t' 


do Lced _( a.d'jaoee'^ >_ 


letat 


>^ce9 


,UOtts> 


4S 


etvt 
dottvett 


h'^f'ltieast 

aodto ___^ '"-toVsea ' «,atet'ahV 


t\ve 


.tlettts 


N^ete 


to 


. . belief* ”'^:^;cesa 4 d^'”- *e 

the etovWeJ^,4s oi ^ , «toeh 

od ° ^ ^ao*t't?^ost 

^^ttobdhh^^- seiectVott ° ^^cvds *e a 

I «.sth«s'“- it leceO'^® .atbet'tet iot the 

«oo thao h \ aossht ^Nhet .„ous 0^ 

atteott°o i^jftedthe jtajo ^a^ -aai o' ^^^anitta"® 
hotv cet 35,00 ^^^^,ebeve ^ ^ 


tuote 


■J^o 


taattet 


.trattott 


odethe';‘Ie%a«-^"^iieX4^>y 

. satety od d toyed- ^ i,e otOV 


US' 


ed 

\t ts 


att 


dott bouddhe o- aotoe - 

antesth^^'Vesia "-^^ate ate toao^ 


,iotvs 
septic 


;Vete 


xide a-tt- ^tiiet, t— Vtas “;„aodiy 

^ahsthod- Victor ^ _td^ \,e V'°^°Vito . , 

tox»«“^_^agteo°"a ,,vbtde 


se 
itv 

ot gaoS'^” 

tib. ■'” 


cases ^Q^-^ve 

as 


pas 
su^t^' 


cases oi & 


(^olecy 


sUUS: 


itv 




tuata- 



CHARLES HARRISON FRAZIER. 


556 

pubic cystotomy for drainage or stone, in kidney decapsulation 
or nephrectomies in septic cases, or in strangulated hernias ; in 
all these, as in many other minor procedures, there can be 
no question as to the value of nitrous oxide anaesthesia. Its 
safety in competent hands is imquestioned; it relieves the 
patient of the ether discomforts, but above all it minimizes the 
risk of operation where life is hanging in the balance and the 
depressing effects of ether would be enough to turn the scale. 
Where abdominal relaxation is necessary, ether is substi- 
tuted for a few moments until relaxation is obtained, return- 
ing to nitrous oxide. 

Spinal anaesthesia, too, has its special indications, it seems 
to me, particularly in patients with pulmonary tuberculosis 
and in elderly people, where, because of valvular lesions or 
myocarditis, the administration of nitrous oxide may be not 
unattended with risk. In this series I used spinal anaesthesia 
in the following operations : a colostomy for inoperable car- 
cinoma of the rectum; suprapubic drainage of a large abscess 
of the pelvic region in a septic patient; in a laparotomy for 
tubercular peritonitis and another for cirrhosis of tlie liver; 
in a suprapubic cystotomy; in a suprapubic prostatectomy; in 
the repair of a vesicorectal fistula. Scopolamine gr. 1/150 two 
hours before and morphine sulphate, gr. 1/6 one half hour 
before the operation so benumbs the sensibility of the 
patient, that, though conscious during the operation, he suffers 
from none of the ill effects which might come from fright in a 
wide-awake patient. From spinal and nitrous oxide anaes- 
thesia there were no ill effects. The only serious complica- 
tion occurred in an operation for hydrocele. The patient was 
an alcoholic; after a considerable quantity of ether had been 
administered without avail, chloroform was substituted, and 
just as the incision was made the heart stopped beating. Car- 
diac massage was resorted to by the transdiaphragmatic 
method, and in the course of a few moments feeble fibrillary 
contractions could be felt. Gradually the cardiac contractions 
became more perceptible and regular, and after ten minutes 
resuscitation was established. The abdominal woimd was 
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.•\.pplication of the siituroi in the opcmtion for nnlical cure of inguinal hernia. 
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tender everywhere; peristalsis has been altogether or par- 
tially arrested, perhaps reversed with vomiting; restlessness 
and anxiety are written on the patient’s face. In other words 
the infection is a wide-spread one. Sometimes this picture 
develops earlier, sometimes later, but whenever it comes I am 
convinced that the best results will be obtained by conserva- 
tive practice, i. e., by privation as to solids or liquids by 
mouth, proctoclysis, and posture. 

One often hears or reads of bitter disputes as to whether 
the time limit between the early and late cases should be 
placed at 48 hours or later. Such discussions are futile, for 
early or late are but relative terms when applied to a given 
case. Each case must be a law unto itself, and no rules can 
be laid down comprehensive enough to allow for the innumer- 
able variations. 

It has been said, and very properly, that appendicitis is a 
surgical disease; no one denies it. The surgeon reserves 
as his privilege the right to decide upon the operability of 
a given case; that privilege is usually accorded him. In the 
exercise of this privilege he selects some cases for the Ochs- 
ner treatment and some of those cases may — before being 
operated upon — die. In the publication of his mortality sta- 
tistics the surgeon usually excludes these. I believe, however, 
the time has come when the only means of determining the 
morbidity of appendicitis is to include in our death-rate those 
treated by both conservative and operative measures. We 
used to throw the responsibility on the medical men for all 
unoperated cases. But we cannot consistently do this any 
longer, if we take the stand, as I believe we should, that 
appendicitis is a surgical affection first, last, and always, and 
reserve the right ourselves to set aside a certain group, as 
I also believe we should, for conservative treatment. Having 
assumed entire responsibility for all cases, we must include 
in our statistics the fatal results in the unoperated as well 
as operated cases. t A-'; I'd 

Irrespective of the appendices removed incidentally at other 
operations, there were 30 removed which were found at op- 
eration or in the laboratory to be diseased. There were no 
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by a practising surgeon of a neighboring hospital. The pa- 
tient was almost moribund at the time, and did not more than 
survive the hasty attempt to expose and free the contents 
of the sac. 

The method of procedure in the inguinal type varied ac- 
cording to the character of the hernia; in some instances the 
simple Ferguson, in some the Bassini, and in others the imbri- 
cating method of Andrews was used. In the selection of the 
method I have always tried to observe the general principle 
of disturbing in the least degree the normal anatomical 
relations. Thus in tlie hernias of children and the incipient 
hernias of young adults where tlie rings are not large and 
the musculature all that could be desired it is not necessary 
to transplant the cord. After isolating the sac and freeing 
the neck from its attachments and ligating it an inch beyond 
the margins of the internal ring, the internal oblique and 
conjoined tendon were sutured to Poupart’s ligament with- 
out transplanting the cord; and the wound in the external 
oblique sutured without imbrication. In complete hernias of 
longer duration with larger rings the Bassini method was 
adopted. The remaining group included hernias of still longer 
duration, where the rings are more or less approximated, all 
direct hernias, all hernias in elderly people with musculature 
flabby and without tone, and hernias in which the conjoined 
tendon is altogether obliterated. Here I invariably resorted 
to the imbricating method of Andrews, in some cases splitting 
the sheath of the rectus and using either the belly of the 
muscle or flap of the sheath to fortify the defective area at 
the lower portion of the canal. This operation in this par- 
ticular group is vastly superior to the Bassini method and 
should always be given preference. In all the operations, the 
incision in the external oblique is made a little above, instead 
of directly over, the canal and carried down as Judd recom- 
mends above and to the inner side of the internal pillar of the 
external ring so as to leave this structure intact. In intro- 
ducing the deep mattress sutures in the reconstructive stage, 
my practice differs somewhat from the conventional procedure, 
in that I introduce the needle from the external aspect of 
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the first time a copious discharge from the wound, which was 
believed to be bile On the fourth day 90 ounces of this fimd 

Her pulse was growing more rapid and weaker, her skin 
leaky I was at a loss to account for her rapidly failing strength. 
I began to suspect the fluid draining in such quantities was not 
pure bile; specimen examined disclosed hydrochloric acid, and 
further investigation pointed to a fistulous communication wit^ 
stomach and duodenum, probably resulting from the trauma inci- 
dental to the liberation of the gall-stones from the inflammatory 
bed. The patient was taken to the operating room again, and 
through a left rectus incision our suspicions were confirmed. The 
tissues about the perforation were so fragile that it could not be 
satisfactorily closed with sutures. Accordingly a gastrojejunos- 
tomy was performed and the pyloric outlet closed. The patient 
did not react and died the following day. Had the true nature 
of this lesion been recognized sooner, I cannot but feel she 
would have survived the second operation. 


Of the lesions of the upper digestive tract there were in 
all nine cases, two gastric carcinomas, two gastroptoses, three 
gastric and two duodenal ulcers. All were operated upon and 
there were no fatalities. It is interesting to note that in the 
ulcer cases the proportion of males to females was four to 
one, a further evidence of the greater prevalence of ulcer in 

the male sex. _ 

Before discussing the operative procedures in this series 

I will refer to some interesting facts bearing upon the diagnosis 


and symptomatology. 

In one case, B. F., an engineer, fifty-five years of . age, the 
pre-operative diagnosis was cholelithiasis. There was a history 
of stomach trouble covering a period of two years, with bilious 
attacks and occasional vomiting; the patient stated that he had 
been iaundiced off and on, that his stools had been clay colored, 
iat discomfort followed eating. There was some rigidity 
Ind tenderness over the gall-bladder, and the sclei^ were jaun- 
diced. At the operation a typical saddle-back ulcer was dis- 
covered, with an unusually extensive infiltration of the gastro- 
cuvci^ , Xn the encroachment of this upon the common 

signs of obstmcivo jaundicn wbicb te, 
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prior to that time had what he called indigestion. He had served 
in the army during the Spanish War, and since then had worked 
steadily as a machinist. His work had never been interrupted, 
he ate everything, had never vomited, and never had any blood 
in stools. His chief and only complaint was pain, worse when 
the stomach was empty, often having to get up at night for a 
glass of hot milk or water. There was no occult blood, no hyper- 
acidity, no dilatation of stomach. He was tender over his epi- 
gastrium but he was tender also over his appendix. Although 
the clinical picture did not conform altogether to type, I thought 
we were dealing with a case of appendicular dyspepsia, a chronic 
appendix with gastric symptoms, and proceeded accordingly. 
Through a gridiron incision I explored the appendix, and found 
it buried in a mass of adhesions, and liberated it with much 
difficulty. Though there was no doubt as to the existence of a 
lesion of the appendix, T was still in doubt about the upper abdo- 
men, which T explored through a right rectus incision and found 
the stomach and omentum plastered to the parietal peritoneum, 
and on further investigation an ulcer of the lesser curvature. 
From the extent of the peritoneal invasion there had evidently 
been at one time some leakage. The operation concluded with 
a gastrojejunal anastomosis. Recovery was uneventful. 

The method of procedure in gastric ulcer necessarily varies. 
However. I strongly advocate excision of the ulcer when 
this is feasible, and especially in the large indurative type, 
including the saddle-back ulcer in patients approaching middle 
life. It is in this type that carcinoma is most frequently im- 
planted, and for this reason alone, if for no other, we owe it 
to our patients to practise the more radical procedure. These 
ulcers should be looked upon as precancerous conditions and 
treated accordingly. AVhen the ulcer is so situated or so ad- 
herent to adjunct structures as to make excision difficult, the 
pyloric outlet of the stomach should be closed by infolding as 
the surest safeguard against recurrence and as the most 
rational way (in the light of our present knowledge of the 
pathogenesis of ulcer) of seaming permanent results. The 
.same practice is indicated, I believe, in duodenal ulcer as 
well, although in my experience the tendency to recurrence 
in the latter is not as great as in gastric ulcer. The operations 
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her present condition operation seemed out of the question, so I 
watched her carefully day by day and gradually the symptoms of 
the upper abdomen disappeared and were replaced by an area 
of dulness and tenderness in the lower abdomen. To make a long 
story short, when her condition justified it I opened the abdo- 
men and found we were dealing with an ectopic gestation. From 
a pint to a quart of partially organized blood-clot was removed 
together with the sac. There was no post-operative shock, and 
convalescence was rapid and uneventful. 

Unfortunately the Episcopal Hospital is so far removed 
from the center of the city as to be inaccessible both for the 
casual visitor and student alike. This isolation is a great 
drawback, as there is nothing so stimulating to the whole staff 
of a hospital, from the highest to the lowest officer, as the 
constant criticism and searching inquiry of those who are 
seeking useful information in modern methods of procedure. 
Because of its isolation the physical equipment of the hos- 
pital is known to few of the profession, resident and non- 
resident. Perhaps the most favorably situated of the larger 
hospitals for service to the working classes, it has a wealth 
of material representing the whole field of surgery. Of the 
lesions of the extremities, there is an extraordinary oppor- 
tunity to study fractures of every description, and of the 
abdominal lesions there is a veritable mine of examples of 
inflammatory conditions of the pelvis, most of which are the 
result of improper care at childbirth at the hands of incompe- 
tent midwives or the patients themselves. To the philanthropi- 
cally inclined I know of no better object for investment than 
the establishment of a maternity department for the poor of 
that district. 

The service of this hospital, as of many others, is an in- 
terrupted one. The disadvantage of this system pertaining in 
many institutions is well recognized and so patent as to 
admit of no dispute. Far better is the European system, where 
in each hospital a limited number of surgeons devote their 
entire time to the instruction of young physicians and surgeons 
and the utilization of the material at their command for the 
advancement of medicine as a science and an art 
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an experimental study of the management of 
AN thoracic INFECTIONS- 

A PRELIMINARY REPORT. 


■ Dr. Nathan W. Green and Dr. Henry H. Janeway read a 
paper with the above title, for which see page 549- 

Dr. Willy Meyer said there could be no doubt of the fact 
that, since the introduction of the differential pressure apparatus 
the thorax could be simply and safely opened. In a number of 
instances he had been struck by the fact that the patients stood the 
operation very well, but that on the second day signs of dyspncea 
and cyanosis appeared, sometimes with fatal results. In one of 
the earlier cases operated on at the German Hospital, where both 
pleural cavities were opened, and the thoracic incision closed 
air tight, the patient did very well for sixteen or eighteen hours 
after '’the operation; he then bcame profoundly cyanotic, and 
before he could be brought back under the inHuence of the differ- 
ential pressure, where the wound could have been reopened, if 
necessary, he passed away. In that case there was a carcinoma 
of the oesophagus, and a resection of the latter had been done. 
The patient was a man, sixty-four years old, and the operation 
was quite a severe one. At the post-mortem examination, both 
pleural cavities were found filled with a large amount of sero- 
sanguinolent fluid, and the lungs were compressed and collapsed. 

This and subsequent cases, Dr. Meyer said, had convinced him 
that besides doing the actual work under differential pressure, we 
had to learn to drain these wounds. In the new pavilion for 
thoracic surgery at the German Hospital, arrangements had been 
made for two recovery rooms, which were located adjacent to 
the differential pressure apparatus, and here patients who had 
been operated on under differential pressure were kept for twenty- 
four or forty-eight hours after the operation on special beds 
which were of the same height as the operating table and unob- 
structed at the head-end, so that if necessary the head of the 
patient could be readily placed in the differential air chamber. 
The pressure of the airlock gave free access to the patient’s head 
for purposes of feeding, etc., by the relays of assistants and 


Dr.” Meyer said he appreciated the fact that the differential 
pressure method, as carried out at the German Hospital, was only 
one way of permitting surgeons to enter the thoracic cavity safely. 
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TRANSACTIONS 

OF THE 

PHILADELPHIA ACADEMY OF SURGERY. 


Stated Meeting, held May i, 1911. 

The Vice-President, Du. John H. Gibbon, in the Chair, 


RESULTS AFTER REMOVAL OF AN EPITHELIOMA OF THE 
MANDIBLE, INVOLVING THE FLOOR OF THE MOUTH, THE 
CONTIGUOUS SURFACE OF THE TONGUE, AND THE 
GLANDS IN THE DIGASTRIC TRIANGLE WITH LIGATION 
OF THE EXTERNAL CAROTID. 

Dr. Addinell Hewson presented a man, aged fifty-four years, 
who, when first seen February, 1909, presented a growth extend- 
ing from the median line, on the left side, surrounding the roots 
of the central left lateral incisor and first bicuspid teeth, and ex- 
tending into the floor of the mouth. It was of almond shape, ul- 
cerated, and in the last six months had bled slightly. Enlarge- 
ments in the digastric triangle were distinctly palpable. The 
growth had been very slow, but in the last two weeks had been 
rapid. The urinary examination was negative, and the blood 
examination showed no marked leucocytosis. The haemoglobin 
was 87 per cent. Slight increase in the lymphocytes and decrease 
in the polymorphonuclear neutrophiles. The left external carotid 
artery was ligated as a preliminary to the operation. The incision 
for the removal of the growth was made in the median line and 
carried along the caudal margin of the mandible as far as the 
facial growth. A stout ligature was passed through the tongue, 
and a Gigli saw introduced, severing the mandible at the right 
canine tooth. The saw was again introduced, severing the mand- 
ible ventrad to the left facial growth, thus permitting the tongue 
floor of the mouth to be in the grasp of the part removed. The 
incision was now completed, removing a portion of the growth 
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ANAESTHESIA BY THE INTRATRACHEAL INSUFFLATION OF 

AIR AND ETHER. 

Dr. Charles Elsberg, of New York, by invitation, read a 
paper with this title. 

Dr. W. W. Keen said that eighteen months ago he had the 
pleasure of seeing Dr. Carrel at the Rockefeller Institute do a 
remarkable series of operations upon animals, using this method, 
with a very simple apparatus. The etherizer used the foot 
bellows, and there were two tubes, one going directly into the 
respiratory tube while by the other the air passed through a 
bottle of ether, with a clamp on each. Thus pure air or air with 
ether vapor could be used in any proportion. It was startling to 
see Carrel with one sweep of a large knife open widely both 
thoracic cavities, exploring lungs, heart, and pericardium without 
the slightest trouble. There was no disturbance of the circulation 
nor any change in the color of the animal so far as one could 
judge. Carrel was able then to handle the lungs and displace 
them and the heart freely. He then severed and anastomosed the 
aorta, first clamping the aorta above and below the point where 
he did the anastomosis. He had intended originally to introduce 
a piece of vena cava that had been in cold storage for a number 
of days, but the specimen proved not to be a good one, and finally 
he had to abandon this and sutured the two ends of the aorta to 
each other. The oesophagus was fully exposed and handled. The 
operation took about an hour and a quarter. The dog at no time 
was in the slightest apparent danger of death. The lungs were 
pink, and whenever it was deemed necessary a little more pressure 
was put on or the pressure was diminished at will, and finally 
when the operation was completed the lungs were considerably 
distended to displace all the air in the thoracic cavity, the walls 
of the thorax were sutured in layers, and in the course of two 
or three minutes after the conclusion of the operation the tube 
was withdrawn and the dog was breathing as naturally as if 
an abdominal and not a thoracic operation had been performed. 
Dr. Keen was very much struck at the time with the simplicity of 
the operation, with the possibility of doing almost any operation 
by means of this method. It is a vast improvement over the 
e.xpensive differential pressure chambers. The usefulness of this 
apparatus will be broadened very much. 

Dr. Charles H. Frazier said that he had recently witnessed 
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PHILADELPHIA ACADEMY OF SURGERY. 


or any structure which is suggestive of the same. To some 
extent the section resembles the normal structure of the intestine, 
in that some lymphoid tissue is present and arrangements sug- 
gestive of the normal coats of the intestine. The outline of these 
areas is, however, greatly distorted, and the muscle tissue sepa- 
rated by granulation tissue, dense in structure and apparently of 
long standing. There is an organized exudate or what appears 
to be the serosa, and throughout the appendix blood-vessels are 
distended and leucocytic infiltration points to an acute exacer- 
bation. It is noteworthy that many eosinophilic leucocytes are 
present in the tissues. The examination discloses a process 
which resembles the lesions of acute and chronic interstitial 
appendicitis.” 

The appendix in this case would seem to be a reversion to 
a primitive type, in which the differentiation between the caecum 
and appendix was much behind that normally observed in the 
human subject. It was interesting to compare it with those 
observed in some of the lower animals, as figured in Huntingdon’s 
diagrams, reproduced with additional drawings in Kelly and 
Hurdon’s work. In their shape and proportions the caecum and 
appendix in this case resembled somewhat those normally present 
in the aard-wolf, the harbor seal, the collared peccary, and the 
American tapir. 

THE SURGICAL CLINIC OF THE PROTESTANT EPISCOPAL 

HOSPITAL. 

Dr. Charles H. Frazier read a paper with the above title, 
for which see page 554. 
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CORRESPONDENCE. 


OPEN TREATMENT OF FRACTURES. 

Editor Annals of Surgery : 

In the Annals of September, 1911, on page 407, there is 
attributed to me a statement in a discussion of Dr. Edward 
Martin’s paper on “The Open Treatment of Fractures,” read at 
the meeting of the American Surgical Association, which con- 
veys an erroneous impression. I am made to say, “Equally good 
results can be obtained by the ordinary old-fashioned pulleys 
with Buck’s extension.” 

I said that, instead of using a one hundred pound weight for 
reducing the opened fracture, as suggested by Dr. Martin: 
“Equally good results (in overcoming the over-riding before 
applying the plate and screws) can be obtained by the ordinary 
old-fashioned compound pulleys, attached to the limb with Buck’s 
extension apparatus.” 

I at the same time reported a case, wherein I had used this 
method, because the ordinary Buck’s extension method with 
pulley at the foot of the bed was valueless. The fracture was 
such as required me to open and use plates and screws. 

Any practical surgeon will at once see the dissimilar signifir 
cance of these two similar sentences. The first is untrue, the 
second is true, in my opinion. 

' Yours truly, 

John B. Roberts. 

313 S. 17th St., Philadelphia, Pa. 


To Contributors and Subscribers : 

All contributions for Publication, Books for Review, and 
Exchanges should be sent to the Editorial Office, 145 Gates Ave., 
Brooklyn, N. Y. 

Remittance for Subscriptions and Advertising and all business 
communications should be addressed to the 

Annals of Surgery, 
227-231 South Sixth Street, 
Philadelphia, 
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ORIGINAL MEMOIRS. 

ACUTE H.®MATOGENOUS INFECTION OF THE 

KIDNEY. 

BY FREDERIC J. COTTON, M.D., 

OF BOSTON, MASS. 

That the kidney may become infected by way of the 
blood stream is a fact long known, but it remained for 
Brewer ^ to bring to our attention a curious class of cases in 
which the hsematogenous kidney infection does not imply a 
general pyasmic process, and to show that in certain of these 
infarcted infected kidneys there was no other gross septic 
lesion, and that the affected kidney was within reach of 
effective surgical attack. 

With the appearance of his article, seven years ago, the 
infarcted septic kidney “ resigned its pathological position as an 
exhibit, and “ went surgical.” 

A new symptom complex, representing a definite lesion, 
open to attack, was presented to the surgeons. 

I fear we have not taken full advantage of our oppor- 
tunity. In 1908 Cobb presented an excellent series of eight 
cases, operated on at the Massachusetts General Hospital by 

*G. E. Brewer: Annals of Sukgery, 1904, xl, loro. 

*With all respect for Brewer, it seems to me that hss “acute 
hrematogenous infection” is a rather formidable title for daily use. 
May I suggest septic infarcted, or infected utfarcted, kidney as t handier 
handle? 
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himself and by certain of his colleagues, and reviewed the 
previous published data,^ but since then the reports have been 
few and scattering. If we may judge by the published data 
of demonstrated cases in the hands of a few men, these cases 
cannot be very unusual.^ They must have occurred in the 
practice of all of us. I confess that I have recognized no 
cases previous to those here reported, but as I look back I 
have an uneasy suspicion (amounting almost to a certainty 
in one case that went on to the formation of a perinephritic 
abscess) that I have seen such cases before, and have failed 
to recognize them. 

Believing that I am not alone in this matter, I present the 
two cases here reported, intrinsically not especially notable 
except perhaps for the happy outcome. 

They are presented for three reasons : 

1. All such cases should be reported until all surgeons 
are on the lookout for them. 

2. These cases suggest a connection between kidney pro- 
lapse and the choice (if we may so phrase it) of the localiza- 
tion of the lesion, that seems not to have been noted 
previously. 

3. They are examples of what may be done by conserva- 
tive operation if cases are operated on early enough. 

Case I. — Mrs. E. L., age thirty-nine years, married, multipara, 
entered Nov. 9, 1910, sent to the hospital by Dr. J. J. Fitzpatrick 
of Charlestown, Mass., who writes that he saw her Nov. 5, 
1910. She then gave a history of an injury to her right side 
two years ago, the result of a fall, at a time when she was six 
months pregnant. There was no obvious interference with the 
following childbirth. 

When he first saw her, she complained of irritation of the 
bladder and of pain in the lower abdomen and about the urethra. 

Nov. 8, she complained of pain, and examination showed 
tenderness below the edge of the liver and over the right kidney, 

'F.arrar Cobb: Annals or Surgery, 1908. xlvii'j, 680 

* Brewer, in his second article (Surgery. Gynacolo^, and Obstetrics 
1906, ii, 485)1 was able to cite 13 cases, personally observed. ’ 
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The drainage was removed on the ninth day. At no time 
was there any pus discharge. 

Eleven days after operation the patient was “ up and about,” 
and the wound had healed solidly. 

At this time the urine was of high color, slightly cloudy, 
specific gravity 1020, acid, very slight trace of albumin, no 
sugar. The sediment showed one coarse granular cast, some 
fine granular casts, some hyaline casts, epithelial cells (squamous 
only), and a few “compound granule cells.” 

The patient was discharged fourteen days after operation in 
good condition. 

December ii, 1910, she entered the hospital on the gynae- 
cological service to be treated for an incomplete spontaneous 
abortion. No note is made on the records of the service of any 
urinary complaint or renal complication, and no urine examina- 
tion is recorded. , 

I did not see her again until February 14, 1911. At this 
time she had a fistulous track in the wound, .which she said 
had developed in December. This later cleared up without any 
operation. At this time the urine showed no trace of albumin, 
and the sediment showed no renal elements. The kidney was 
firmly anchored, and was not abnormally tender. August 4, 
1911, she reported in writing that she was well and in good 
condition. 

Case II. — Mrs. N. M., age thirty-four years, widow; multi- 
para; previous health fair, though she had been overworked. 
For about three weeks previous to admission to the hospital she 
had been feeling “out of sorts,” though up to a week before 
admission she had no definite symptoms. 

During the week previous to her entrance to the ho.spital she 
had been “miserable,” with abdominal pain (not sharply local- 
ized) and she had a good deal of nausea. For two days she 
had had sharp pain in the right lower quadrant of the abdomen, 
with vomiting, and had been unable to work. 

The day before she entered the hospital she vomited re- 
peatedly, suffered from general abdominal pain and tenderness, 
and had to have recourse to injections to move the bowels. 

Her physician, Dr. T. P. Fitzgerald, of Brighton, Mass., 
sent her to the Boston City Hospital on December 8, igio, 
on v,?hich date I first sav/ her. She then showed some tender- 
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December 27: The wound was solidly healed. There was 
no pain, though the patient had been up and about for several 
days. 

On March i, 1911, this patient was seen in my office (in 
response to a letter of inquiry), and was found at this time in 
excellent condition. There had been no pain. There was no 
tenderness. The kidney was palpable in the position in which 
it had been moored, and was not abnormally sensitive to touch. 
A specimen of urine obtained was clear, of 1020 gravity, and 
without a trace of albumin. Her general health was improved 
and might be described as fair, though still showing under- 
nutrition. 

Since the body of this article was written, I have chanced 
to observe a case that may be of value by way of contrast, 
a case of hjematogenous infection associated with a frank and 
fatal pytEmia. 

Case III. — M. O’N., female, aged twenty-four years, married, 
previously healthy, was admitted to the Boston City Hospital 
March 20, 1911, under the diagnosis of gall-stones. She had 
been well until four days previous, when she began to menstru- 
ate, and (contrary to her custom) began to vomit and to have 
severe pains in the abdomen just below the ribs. The pain and 
vomiting persisted; on the second day she began to be jaundiced. 

On the fourth day she entered the hospital, very sick, show- 
ing a slight jaundice, marked right hypogastric and costo- 
vertebral tenderness, and a slight systolic murmur over the 
heart. 

Investigation showed, apart from the mentioned findings, a 
red count of 2,064,000 with a white count of 47,000. At this 
time she showed slight mental “fogginess.” The urine showed 
albumin and few casts, nothing else. 

Two days later the jaundice was less, the kidney tenderness 
was less, but the septic temperature and the septic anaemia 
persisted, and all means employed to check a hiccough which 
had developed had failed. 

March 24, the local symptoms were less, the kidney evidently 
smaller and less obviously tender, but her condition in general 
was not improved. 
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records. It is at least a striking coincidence, and perhaps 
more than that. 

May there not be an explanation here of the point that 
has puzzled all the writers on this subject, namely, why the 
kidney (and the kidney only) should be the picked site of 
localization for an infection that must primarily have been 
a general blood infection? 

If I am right in this surmise, then the operation done in 
these two instances represents an improvement in technic 
(in the earlier cases at least), for it must not only relieve 
tension and provide drainage, but must also relieve the 
abnormal position which is a cause of poor circulation and 
of abnormal intracapsular tension. 

The recorded series of cases is too short to warrant any 
very positive conclusions, but it does seem undesirable to 
sacrifice a kidney because part of its substance is gone, if we 
can by any safe means save the rest of it. 

In the later and severer cases the kidney may be past 
saving. In the earlier and simpler, and in the doubtful cases, 
it seems to me worth while to try and save what we can. 
Nephrectomy is easy and can be done later, if need be. 

May it not be wise, in the doubtful cases at least, to try 
the measures of wide decapsulation, suspension, and drainage, 
that worked out so fortunately in the two instances here 
noted? 
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When he appeared at the clinic, he had had no symptoms for 
four weeks, with the exception of an occasional sensation of 
weakness in the left lumbar region. His past history was nega- 
tive, except for , some irregular gastro-intestinal symptoms ex- 
tending over a period of years, such as flatulence, sense of weight 
in epigastrium, and constipation. He had, always been a hard 
working man, and did not remember ever having had serious 
illness. His mother had died of some form of cancer. 

Physical Examination . — Medium frame, fairly well nour- 
ished, skin and mucous membrane good color, no adenopathy, 
chest normal, abdomen negative, kidneys not palpable. Rectal 
examination negative. Cystoscojiy showed a normal bladder, 
prostate, and ureteral orifices. Ureteral catheterization collected 
normal urine from either, kidney. Radiographic examination of 
kidneys did not aid diagpiosis. 

In view of these negative findings, the patient was sent home 
to be observed by his family physician. On March 18, a re- 
currence of the haematuria took place lasting two days. He was 
admitted to the hospital on March 21, and upon the following 
day, left nephrectomy was performed through a vertical lumbar 
incision. There were many adhesions about the upper lobe of 
the kidney. The wound was closed about a rubber tissue drain. 

Convalescence from the operation was uneventful : the drain 
was removed at the end of 48 hours; the wound healed by first 
intention. He was out of bed at the end of a week, and left the 
hospital on April 3. 

Pathological Examination. — Specimen: Kidney CNaniined after fixa- 
tion in formalin and opened by a longitudinal median section. At one 
pole there is a globular cystic cavity whose wall, in the hardened state, 
has a yellowish color, being thin over that portion of its extent which 
projects beyond the kidney parenchyma. The exposed portion of the 
wall of the cavity measures between 2 to 3 mm. in thiciiness, and the 
cavity is filled with yellowish gmnular material. Where the cyst is 
imbedded in the kidney substance, a soft, friable, narrow layer of gray- 
ish tissue separates it from the pelvis which is dilated at tliat point 
(Figs. I and 2). 

Section A: Sections, including that portion of the wall of the cyst 
which is imbedded in the parenchyma of the kidney, present the fol- 
lowing picture: The cyst wall is made up of a zone of connective tissue 
with numerous areas of lime deposit The kidney parenchyma is bounded 
by this layer, except at one point where there is a tumor tissue just 
outside of the cyst wall, between the kidney tissue and the fibrous 
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Section D : A piece of the wall of the pelvis of the kidney shows 
moderate thickening, due in part to a submucous inflammatory process 
and oedema. 

Diagnosis . — Cystic tumor of the kidney, in the w'all and outside 
of which is a papillary malignant adenoma. Owing to the dense fibrous 
nature of the cyst wall, with its calcareous inclusions, it must be as- 
sumed that the cyst is the older lesion; that it may originally have har- 
bored a benign papillary adenoma which has since become malignant (ma- 
lignant adenoma), and is invading both the fibrous tissue wall of the 
cyst and the parenchyma of the kidney. 

Since leaving the hospital and returning to work, there has 
been a continuance of the gastro-intestinal symptoms. 

Considering the possibility of metastasis in the stomach, a 
series of X-ray plates were made of the stomach on May 25. 
The findings were as follows : 

Stomach is of the cowhorn type. Size: Normal. 

Position:. Slightly prolapsed, the greater curvature being on a 
level with the umbilicus, the pylorus 1^2 in. above and to the 
right of the umbilicus. 

Peristalsis: Of the 4-wave type, moderately active and equal 
in greater and lesser curvatures, not interfered with by ad- 
hesions or new growth of the wall of the stomach. 

The first portion of the duodenum, which usually appears as 
a triangular cap, has more the appearance of a brass button on 
a steer’s horn when the stomach is of this type.. This triangular 
cap or button is separated from the pyloric end of the stomach 
by a space 3/16 of an inch, which indicates the normal pyloric 
sphincter. 

Diagnosis . — From a study of these plates, one is justified in 
stating that the stomach is of the size, shape, and position as 
described in the findings, moderately active, motor phenomena 
of the 4-wave type, with no evidence of new growth of or pressing 
on the stomach. 

Conclusion . — ^The malignant papillary adenoma was probably 
primary in the kidney and localized. 



POLYP OF URINARY BLADDER IN A THIRTEEN 
MONTHS OLD CHILD. 


WITH A REVIEW OF THE LITERATURE. 

BY IRVIN S. KOLL, M.D., 

OF CHICAGO. 

The rarity of vesical tumors in young children makes 
the subject one of the most interesting in genito-urinary sur- 
gery. Not only is the interest from a surgical and clinical 
aspect, but also from the pathological picture, which is quite 
varied. Mandeibaum ^ conveniently classifies neoplasms of 
the' bladder according to their origin: (i) epithelial tissue 
group: papilloma, adenoma, carcinoma, cysts, polyps; (2) 
connective-tissue group: fibroma, myxoma, sarcoma; (3) 
muscle tissue group : myoma. 

This division is more or less used with some variation in 
many of the pathological reports reviewed, covering the past 
twenty-eight years of literature. 

In 300 cases of bladder tumor which came to operation. 
Von Frisch ^ reports only three in children — nine, eleven and 
thirteen years of age. All three of them were papillomata. 
Davis’s ^ youngest patient was sixteen years of age, in thirty- 
seven cases operated. Rumpel ^ reports a case of myxofibroma 
in a male, three years of age, successfully operated, with no 
recurrence at the end of six months. Steffen ^ has compiled 
thirty-one cases, covering a period of twenty-two years. 
Most of the specimens were obtained at autopsy. All of the 
thirty-one cases died. Twenty-one were sarcomata, one papil- 
loma, nine myxoma. Fifteen of the cases were in males, 
sixteen in females. The average age was five years; the 
youngest eleven months (sarcoma), the oldest twelve. 

Husler ® cites fourteen cases collected by Steinraetz, from 
the European clinics, from 1893 to 1905. The average age 
Avas five and one-half years; the youngest one and one-half, 
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the oldest twelve. Ten of the fourteen occurred in males. 
Seven of the tumors were benign, seven malignant. Of the 
benign he gives the following mixed classification : 2 fibroma- 
cedematosum, i fibrorhabdomyoma, i myxorhabdomyoma, i 
myxoma, i papilloma. The seven malignant tumors were all 
sarcomata. 

Half of the number submitted to operation. Of these 
only three recovered; one had a recurrence one and a half 
years later, with fatal issue. 

Clinically, the manifestations are more or less similar in 
all the cases. Two of Hiisler’s cases, briefly cited, are as 
follows ; 

Male, one and one-half years; normal delivery. When four months 
of age mother on one occasion noticed a few drops of blood at end of 
urination. There followed a gradually increasing painful and difficult 
urination. An oedema and swelling of the external genitals developed; 
then suddenly complete retention, with -a rapidly succeeding urremia, and 
death. At autopsy an cedeniatous tumor mass, the size of a small apple, 
was found apparently springing from the urethral mucosa. 

The second case was a male, seven years of age, whose mother, 
six months prior to his entrance to hospital, noted that it took the child 
a long time to urinate, and that the urine came away in dribbles. Later 
the patient began complaining of a sticking pain and burning when 
passing his water. This increased, when suddenly there was complete 
retention. Only once a small amount of blood was seen. A soft rubber 
catheter introduced into the urethra encountered a slight resistance at 
the entrance to the bladder. Per rectum under ana:sthesia, a. movable 
mass was palpated in the fundus of the bladder, which was about the 
size of a plum. Operation was refused. Obstipation developed; sudden 
perforation of bladder into rectum. Exitus. Autopsy showed a tumor 
of the size described obstructing tlie right ureteral orifice and extending 
up into the fundus. Microscopic diagnosis was myxoma-papillare. 

The writer’s case was sent to him by Dr. Lester E. Franken- 
thal, who had seen the patient in consultation with Dr. H. H. 
Frothingham. The mother gave the following history: From 
birth, which was instrumental, the patient, now thirteen months 
old, has been in perfect health up to one week before entrance 
into Michael Reese Hospital. At this time the mother noted 
that the child had not urinated for some hours and was crying, 
evidently from pain. On looking at his abdomen, she thought 
it appeared distended, and then sent for Dr. Frothingham, who 
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Polyp attached to internal urethral orifice. 






POLYP OF URINARY BLADDER IN INFANCY. 

catheterized the patient and obtained a large quantity of turbid 
urine. P'or a short time the child urinated smaii quautities, then 
again there was complete retention. 

When 1 first saw the patient he was in great pain, the 
fundus of his bladder reaching as high as his umuiiicus. There 
was a marked phimosis, with a very long prepuce. Catlietenza- 
tion yielded 3&0 c.c. of slightly turbid urine which, upon examina- 
tion, showed a great many leucocytes, no blood and, culturally, 
a pure strain ot colon bacillus. Upon passing the catheter a 
distinct obstruction was encountered at the internal urethral 
orilice, which, however, promptly allowed the catheter to pass 
into the bladder. 

Cystoscopic examination showed only a slightly inflamed 
mucosa, no calculi and no neoplasm was seen. At no time was 
there any hiematuria. 

Circumcision and permanent catheter for forty-eight hours 
did not relieve the retention. At intervals it was noted that 
the patient would urinate a few drops, then suddenly stop, and 
he would use a great deal of abdominal muscular force in the 
vain attempt to empty his bladder. Rectal examination was 
negative. Careful exploration with a sound again encountered 
the resistance at the internal urethral orilice. The diagnosis of 
obstruction due either to some congenital malformation or a new 
growth was made, and consent for an operation was obtained. 

The typical suprapubic incision was made. When stripping 
back the peritoneum a marked hypertrophy of the musculature 
of the bladder was very evident, and the bladder itself was 
about three times its normal size. As soon as the bladder was 
incised and the walls retracted, a tumor mass was seen, about 
the size of a small hazelnut, lying just below the internal urethral 
orifice (Fig. i). This was smooth, had two lobules, and was 
attached by a pedicle, about 2 cm. in length, which sprang from 
the mucosa lining the posterior wall of the urethral orifice. 
This relation explains how it was that the patient could at times 
pass a small amount of urine, then have a sudden stoppage a 
typical ball-valve action. The connection to the urethral mucosa 
also explains why the tumor could not be seen with the small 
cystoscope, but probably would have been visible had it been 
in an adult. 

The growth was grasped in a pair of forceps and hvistc 
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off its pedicle, this procedure being considered preferable to 
having any ligature material lying in such an undesirable posi- 
tion. There was no bleeding from the stump. The bladder 
was closed completely with two rows of running plain catgut. 
A very small fistula developed on the fifth day, which very 
promptly closed, the wound healing by primary union. Spon- 
taneous urination took place immediately following the operation, 
and the convalescence has been uninterrupted. 

The pathological report is that of a simple polyp, covered 
by a layer of stratified squamous epithelium, continuous with 
that of the mucosa of the urethral orifice and bladder. Magnifi- 
cation twenty times shows the outline of the tumor, with section 
through the pedicle (Fig. 2). Magnification 103 shows the struc- 
ture of the tumor under a higher power (Fig. 3). 
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INTRAPERITONEAL OPERATION FOR EXTENSIVE 

CARCINOMA OF THE BLADDER WITH NEW 

METHOD OF TREATING THE DIVIDED URETER. 

BY PAUL M. PILCHER, M.D., 

OF BROOKLYN, NEW YORK. 

The following case came to our private hospital for treat- 
ment through the courtesy of Dr. John W. Poole, of Brooklyn; 

Case Report. — A woman, sixty-tv/o years of age. Family 
and previous history negative. Her first intimation that anything 
was wrong was the appearance of a small amount of blood in the 
urine ten months before consulting us. This means that the 
bladder involvement had already reached some advancement at 
that time. Blood continued to be passed in the urine at intervals, 
with some periods when no trace of blood could be found. Lat- 
terly the amount of blood in the urine has greatly increased, 
although it is absent at times. There was only occasional in- 
creased frequency of urination. Lost considerable weight, but 
still an obese, thick-set woman. No symptoms referable to either 
kidney. 

Cystoscopy . — ^Right ureter opening (ostium) normal. Right 
kidney function normal, as shown by the phenolsulphonephthalein 
test (i2 minutes). 

Left ureter opening swollen and distorted, and seen to be 
involved in a carcinomatous growth. The opening itself was 
crater like, being surrounded by a raised up cauliflower growth. 

The left ureter opening, the left wall of the bladder, a portion 
of the trigone, some of the anterior wall, and an area extending 
around the urethral orifice were seen to be involved in the 
malignant growth. 

A vaginal examination revealed a distinct, hard mass occupy- 
ing the vesicovaginal septum, about two inches in length by one 
inch in width. It did not involve the vaginal mucous membrane. 
Every one will recognize the extent of the lesion which was to be 
dealt with. 

Operation, April 21, 1911, by the writer, assisted by Dr. 
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Lewis S. Pilcher and Dr. James T. Pilcher. Incision from um- 
bilicus to symphysis; peritoneal cavity opened; Trendelenburg 
posture; pelvis emptied of intestines and protected by gauze pads; 
bladder widely opened in the median line and growth well ex- 
posed. Using scissors, the bladder wall which was involved was 
detached from the healthy bladder wall down to the urethral 
opening and the left ureter opening. At the point of exit of the 
left ureter it was found that the growth was superficial, having 
extended along the mucous membrane without involving the 
deeper structures. It had not apparently extended into the lumen 
of the ureter. The mucous membrane, the submucous structures, 
and a portion of the muscular tissue surrounding and underlying 
the left ureter opening including all of the tissues involved in the 
malignant growth, were freed and dissected up, the ureter itself 
not being cut across, liy using traction on the flap which had 
been separated it was found that the ureter was loosened from 
its sheath within the bladder wall and could easily be pulled down 
through the bladder wall, in this particular case over two inches 
of normal ureter were drawn through the bladder wall into the 
interior of the bladder. The que&iion of what should be done 
with the ureter was next to be solved, it occurred to me that a 
great deal of time would be saved and danger avoided, if, instead 
of transplanting the ureter, the ureter should be cut across in situ, 
about an inch from its ostium, and simply be allowed to slip back 
into place. This was done, the lumen cut across and the end split 
up about one-quarter of an inch to avoid narrowing the outlet 
by cicatricial contraction. 

My theory was this : Having removed the lower inch of ureter 
and a portion of the interior of the bladder there would reiuain 
an interval of from one-half to three-quarters of an inch between 
the cut end of the ureter and the interior of the bladder. The 
bladder musculature having been injured, and the bladder being 
kept empty for three or four days, would offer very little resistance 
to tile efflux of urine from the ureter along the avenue of least 
resistance, the course of the ureter through the bladder wall being 
changed from an oblique one to a much shorter and more direct 
one. Experience with ureterovaginal, uretero-abdominal, and 
other ureteral fistulas has taught that if we have an unobstructed 
ureter, then a shell of other tissue forming a sinus and then a 
surface lined with mucous membrane, and no other outlet for tlie 
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Fig. 2. 



Fig. 2 shows the area of the bladder which \vas removed at operation, including the 
entire growth, most of the left lateral portion Md interior portion of the bladder the left 
ureter opening and a portion of the urethra, i he area above the left ureter opening has 
been dissected up. .Here the growth \\^s sujperficial. In raising up this portion of the 
bladder wall, including the opening of the left ureter, it was noticed that the ureter itself 
was pulled through the bladder wall, and about two inch^of the lower end of the ureter 
extended into the wound, free Ironi carpnoma. Instead of transplanting the ureter it was 
cut across as indicated in the drawing by a transverae and vertical line about an inch from 
its ostium, and the severed end of theureter w;^ allowed to slip back into place, after the 
end had been slit up about one-quarter of an inch to avoid narrowing of the outlet. There 
remained then an interval of one^half inch betwcra^e cut end of the ureter and the interior 
of the bladder, and a ureterovesical fistula was established. 



CARCINOMA OF BLADDER AND URETER. 

urine from the ureter, the establishment of a fistula along tiiis 
avenue is absolutely certain. I made use of this knowledge in 
the present case and intentionally formed an ureterovesical tisiula. 

After all the cancerous tissue had been removed« including 
much of the surrounding tissues beneath the symphysis, a portion 
of the anterior vaginal vault and all but a section of the urethral 
orifice, the bladder was reconstructed. The vesicovaginal open- 
ing was not closed and a rubber drainage tube was led through 
it from the bladder to the vagina. The anterior and lateral walls 
were brought together first by a running Connell suture of catgut 
and reinforced by a running Lembert suture of catgut. The 
intraperitoneal portion of the bladder was closed by a separate 
suture and reinforced a la IMayo. The peritoneal cavity was 
closed without drainage. The suprapubic portion of the wound 
was closed with the exception of a cigarette drain behind the 
symphysis. A second drain of rubber tubing was brought out 
beneath the symphysis and to the left of the labium majus. The 
bladder had in this way been entirely closed e.xcepting at its base 
in the region of the trigone and to the left of the urethral orifice, 
which could not be entirely covered in but which was satisfactorily 
drained by the tube in the vagina. The left kidney discharged 
its urine via tlie left ureter, then through the ureterovesical fistula 
into the bladder. 

The patient made an uneventful operative recovery. There 
was no' leakage of urine excepting through the vesicovaginal 
opening. '1 he drainage tube was removed from beneath the 
symphysis on the third day ; from the suprapubic opening on the 
fourth day ; the vesicovaginal tube on the fifth day. At no time 
was there any symptom referable to the left kidney. She passed 
urine per iiretliram on the tenth day. The leakage per vaginam 
ceased about the sixteenth day. She left the hospital on the 
thirty-first day, completely recovered. 

I appreciate that the first criticism wdiich would be offered 
would be that the bladder musculature would contract and 
stenosis around the vesical orifice of the fistula take place. 
Our experience, however, in cases of prostatectomy in which 
a comparatively large section of the prostatic urethra has been 
entirelv removed without the development of any obstructive 
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stricture at the vesical outlet led me to hope that a similar 
process would protect the ureterovesical opening. 

The experience gained in this case has led me to theorize 
as to the possibilities of attacking the lower end of the ureter 
through the bladder, not simply to remove calculi, as has been 
so frequently done, but in the treatment of strictures of con- 
genital origin or any disease involving the lower end of the 
ureter which does not involve the peritoneum. It is essential 
to my mind that the peritoneum should be intact, for, even if a 
relatively large portion of the ureter were removed or stripped 
out from its peritoneal covering, the tunnel thus left would 
suffice to convey the urine to the bladder and form an uretero- 
vesical fistula. Knowing how difficult it is, oftentimes, to cure 
an ureteral or a vesical fistula of accidental origin, I think we 
would be justified in taking the chance of the fistula remaining 
patent. I believe that the chances of this are just as good, 
and not attended by so many chances of failure, as in ureteral 
transplantation in the hands of the majority of surgeons. In 
the only case of transplanted ureter which has come under my 
observation, post-operatively, I found that no urine was enter- 
ing the bladder from the corresponding kidney. 



O? 

,o. 


ro^ ^•^•’ 

C. -NicCO^’ 

joB .^fflsos. '=• ’■ , coni'- 

^ is Tan eo'"'®"" iot tte 

5.x.n^8Cto^rt in<l'V''^f '’X Pf^.c; 

at a" it, snscepl''""*/ ioience. ^^ttiona pa i,e 

a'ing w t extetnaij ^ue » enter ga'^^ng iw 

uptuve "■' evKOp'^^ "utetana*'- ptoca^saS' ^uc W 

T;be ^een s^u . c^cuous ^ ^ the spi 

cto^'gas svatenia ^ooei' g'°''''f gtoxvi«’ 

, - nYUT^^^y rice 

'Scon'"’ 8^^,. sp^n'. 

aPacaaa y catai inSaat'O'* . p sVP • tVioS'a o 

s"een aae ,,ieen ,ccap^j^; 

sis oi %f^ondavy ^ i-npo'^f rfarg- 

*at itsnatty f ynde tt*etanio'^ ^tber 

''“"‘^'Tand in ^^gnosis ^pUied sp'aa" diffa'a'*'-^ 

process, .fj^ventiai Viypaai- P p^idieae tubesa"'^ 

iaa to spiaaa and ^^^^^erned, d oi “tobea- 

nient 0^^' , condido"^ ittie the „ jibie to da' tubet- 
pathoiog'ao^ be i®i>°“ That'd'^d oappat oi 

ation "O^^ „tot otSf^ the spieao V«^ted «> 
aV"'’‘°'Son Ptaa^ the body. 't,. 

to aasaa^ " 


-orad 



598 


JOHN C. McCOY. 


The spleen may be classed as one of the blood-producing 
organs, and probably takes an active part in disposing of the 
broken-down blood-cells. How far it may exert an inhibiting 
effect, acting in the capacity of a mechanical filter, upon organ- 
isms entering the circulation, we cannot say. It has been 
claimed that patients from whom the spleen has been removed 
are more susceptible to infection. In no cases reported, how- 
ever, has the removal of the spleen been /followed by con- 
ditions which could be attributed to its absence. As to the 
effect upon the economy the extirpation of the spleen has, it is 
hard to say. It would seem that in those cases in which (here 
were no marked pathological changes in the organ, there is 
no detrimental effect in the individual as the result of the 
removal of the spleen. 

In two of my cases of extirpation following traumatism 
of the spleen, which have been carefully followed since opera- 
tion, in the one case for a period of i6 months and in the 
other for 7 months, the general condition of the patients seems 
to have remained as good as it was prior to the loss of the 
organ. Both patients have steadily gained in weight, are 
able to indulge in athletic sports, and show no evidence of 
fatigue, even under severe exertion. Blood examination 
demonstrated a practically normal condition, 16 and 17 months 
respectively after splenectomy. It has been noticed in both 
cases, that though there has been a steady gain in flesh, and 
an excellent capillary circulation, giving an almost florid 
complexion, there is a faint but evident underlying bronze 
hue to the skin over the entire body, resembling the early 
stage of hematogenous jaundice of pernicious anemia. Could 
this be explained on the basis of the absence of the spleen, 
which prior to its removal had disposed of the broken-down 
cell elements of the blood? We know from animal experi- 
mentation, and observations upon the human subject, follow- 
ing the removal of the spleen, that its presence is not essential 
to life; neither does its extirpation seem to interfere with the 
physical well being of the individual. 

As to how far other parts of the economy, such as the 
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bone-marrow or lymphoid tissues, take on increased activity 
after removal of the spleen, is not definitely known. There 
has been observed in some instances, after splenectomy, a 
general enlargement of the lymphatics and enlargement of 
the thyroid. We know that during fetal life, the spleen forms 
red blood-cells, this function being probably stopped at birth. 
It has been stated that the bone-marrow assumes increased 
activity upon removal of the spleen and compensates for its 
absence. 

Tn cases of runture of the spleen, in which extirpation 
has been done, the observations and suhsenuent blood examin- 
ations would seetn to show that the changes in the blood 
elements were more marked and permanent than would be 
expected from the simple loss of blood. From our own investi- 
gations, it would seem to be only a question of time, when the 
blood constituents again reach a normal state. 

Certain changes in the blood appear to be constant fol- 
lowing splenectomy: fi) an increase in the number of white 
blood-cells: ( 2 ') a diminution in the number of red-cells; f3) 
an increase in the number of eosinophiles : (’4) a disproportion- 
ate and more persistent diminution in the hiemoglobin. 

Cases of rupture of the spleen are not common, 160 cases 
having been reported up to 1908. A large percentage of 
ruptures have occurred in patliological spleens, mostly in 
spleens enlarged from malarial or infectious conditions. 

During the past three years, I have seen four cases of 
rupture of the spleen, two of which could be attributed to 
direct violence. The spleen was removed in each instance 
with one fatal result, that of the gunshot case. 

The first case was one of gunshot wound of spleen. Case 
II was one of contusion of an apparently normal spleen, with 
subsequent rupture. Case III was one of contusion of a 
malarial spleen, with subsequent rupture. Case IV was a 
spontaneous rupture of a tubercular spleen with absolutely 
no history of trauma, appearing in a patient while in bed 
asleep. 
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Case I. — Mrs. M., age thirty-eight. Seen in consultation with 
Dr. George Fisher. During a period of mental depression, placed 
a 32-calibre revolver against the left hypochondriac region and 
discharged the ball into the abdomen. 

Physical Examination . — Large robust woman, married. Heart 
and lungs normal. Very fat abdominal wall. Pelvic examination 
negative. Perforating wound just below the free border of the 
ribs on left side three inches to the left of the ensiform cartilage, 
skin surrounding wound showing powder marks. Perforating 
wound just below border of ribs in anterior axillary line of left 
side, evidently point of exit of bullet. Abdominal wall rigid on 
right side and sensitive to pressure over left hypochondriac 
region; most marked just between the ribs. Temperature 98°; 
pulse 90, and there was nothing apparently alarming about her 
condition. 

During the next 48 hours, the abdominal rigidity became 
more marked, distention more pronounced. There was evidence 
of general peritonitis. At end of 48 hours, temperature 102°, 
pulse 120; vomiting. Urinalysis negative. 

Operation . — Median incision, free blood in peritoneal cavity, 
general peritonitis, rupture of the spleen, bullet having passed 
directly through the organ. Splenectomy. Death in 36 hours. 

PATHOLOGICAL REPORT BY DR. F. R. SANDT. 

The organ was but slightly increased in size, it was firm to the 
touch, the capsule was normal, the surface smooth, and the edges sharp. 
One portion of the organ, about one-fifth of it, was completely detached 
by the passage of a bullet and the rupturing effects of the resulting 
hemorrhage. Microscopical sections gave no pathological changes except 
in area close to injury, where there was an extensive hemorrhagic infiltra- 
tion of the splenic tissue. 

As Stated, it has been claimed that tuberculous enlarge- 
ment of the spleen per se does not occur. Dr. W. J. Mayo 
in 1909 reported a case of splenic tuberculosis, in which, other 
than the enlarged spleen, the physical examinations were 
negative. I wish to add the following case of splenic tuber- 
culosis terminating in spontaneous rupture of the organ, oc- 
curring in a woman, who up to the time of the rupture of the 
spleen had been in her usual health, and showed no evidence 
of tubercular infection after the removal of the spleen. 
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Case II, — I am indebted to Dr. Rush Neer, with whom I saw 
the case in consultation, who had the case under obscrvatioji for 
two days before admission to the hospital, for the following state- 
ment: '' Patient went to bed Feb, 7, 1909, feeling perfectly well. 
About 4 or 5 A.ii., Feb. 8, awoke suddenly with severe ab- 
dominal pain. When seen by me, the abdomen was distended, 
dulness on both sides, especially painful over left curvature of the 
colon. Purgatives administered and hot stupes applied to the 
abdomen. 

‘‘ Feb. 9, several evacuations of the bowels, less abdominal 
distention, less pain. Vomited. Temperature 99.6° ; pulse, 104. 

“ Feb. 10, temperature 99° ; pulse 120. Severe abdominal pain, 
more distention.” 

Seen in consultation with Dr, Neer, Feb. 10, 2 p.m. Entered 
hospital, 4 P.M. 

Mrs. F., German, age sixty-seven, married 38 years, two chil- 
dren. States that five or six months ago was conscious of slight 
pain in the left side, particularly upon exertion ; also noticed a 
more frequent desire to urinate. Other than the frequent urina- 
tion and slight pain in left hypochondriac region, previous per- 
sonal and family history negative. During the past two months, 
the frequency of urination has been more troublesome. Always 
constipated. Ceased menstruating at 47. 

Examination . — Well nourished, very anaemic, skin bronze-like 
hue, conjunctiva jaundiced, facial expression an.xious. Tongue 
thickly coated and dry. Heart and lungs normal. No enlarge- 
ment of the lymphatics. 

Abdomen : Prominence of the left side, extending from free 
border of ribs to pelvis. Palpation showed a n’.ore or less irregu- 
lar mass, rather boggy in this area. Dulness extended from near 
the centre of the abdomen to the posterior axillary line. Pain on 
pressure was most pronounced over the region of the left kidney. 
Pelvis negative. Temperature 99° ; pulse 102 ; respiration 36. 

During the next 24 hours there was an almost constant desire 
to urinate, patient passing 22 ounces of urine in this time. Urine 
showed albumin, pus, and casts. 

Feb. 10 to 12: Temperature ranged from 99’ to 101°, less 
pain in abdomen, but prominence more pronounced. Au'.ount of 
urine for 24 hours did not e:-cceed 26 ounces. Urine continued 
to show blood and pus. 
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Feb. 14: Cystoscopic examination showed evidence of chronic 
cystitis. Ureteral catheter introduced into the left ureter and 
left in situ six hours. . Diagnosis of pus kidney made, and opera- 
tion advised, but refused by family. 

Feb. 14 and 18 : Patient’s condition seemed to improve, began 
to take light food, and bowels moved daily. Less abdominal 
pain, and diminution of abdominal distention. The mass dimin- 
ished in size, extending to within two inches of the umbilicus and 
to within three inches of iliac crest. Extremely tender over entire 
left side. Rigidity of right rectus. There continued to be fre- 
quent desire to urinate, which seemed to be relieved when patient 
was placed in semireclining position. The low 24 hours’ urine 
persisted, varying from 18 to 24 ounces ; each examination show- 
ing blood and pus. 

On the morning of Feb. 19, patient had a severe chill, lasting 
15 minutes, followed by a rise of temperature to 102.4“ , pulse 128. 
Tumor in left side more prominent and distention more pro- 
nounced. Pain excruciating. 

Operation at i p.m., Feb. 19. Longitudinal incision in lumbar 
region from ribs to ilium. When kidney was reached, it was 
found about one-third larger than normal, surface apparently 
normal. Large intraperitoneal hrematoma presented. Peritoneum 
opened, when there was evacuated three or four quarts of choco- 
late-colored blood and clots. When cavity was cleansed, there 
presented an enlarged spleen having several lacerations of its 
capsule, upon its upper surface. An incision extending inward 
from the upper extremity of the original cut was made, giving 
freer access to the spleen. Spleen was then turned over. Splenic 
vessels clamped and ligated and spleen removed. Patient’s con- 
dition was serious; 1200 c.c. normal salt solution given intra- 
venously. 

Two days after the operation, the temperature was 99° ; pulse 
86. From this time convalescence was uneventful, the patient 
leaving the hospital on the thirty-fifth day after operation. The 
maximum temperature during convalescence was 99.4° and maxi- 
mum pulse 98. The maximum amount of urine passed in any 
24 hours during this period was 41 ounces. 

The patient remained in fairly good health for ii months after 
leaving the hospital, when she died, from what the attending 
physician designated as pneumonia. It would seem fair to pre- 
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sume that the cause of death was probably pulmonary tuber- 
culosis. It is also probable that the lesion in the left kidney was 
tubercular. The peritoneum and intestines exposed appeared 
normal. 

The pathological report of the spleen, signed by Dr. F. R. 
Sandt, is as follows; 

Specimen of a Spleen . — Case of Mrs. F. The organ measured 25 cm. 
in length and 16.S cm. in width. Weight 450 Gnis. The specimen was 
uniformly enlarged and the surface smooth. To the touch there was a 
doughy feeling as if a cystic condition existed. The capsule was thin 
and stripped easily; three ruptures of the capsule through which the 
splenic pulp protruded were noted. A longitudinal section of the organ 
showed a firm periphery, but the central portion was partially destroyed 
and converted into a number of small irregular communicating cavities, 
the walls of which were composed of the fibrous tissue of the spleen or 
the trabecula. Microscopic sections from the periphery gave the picture 
of an acute splenitis. The capsule was thin, no trabecula and Mal- 
pighian corpuscles were visible. The cells were closely packed together, 
and four types of cellular elements were found. First, the cells of the 
splenic pulp, large granular elements similar to the large mononuclear 
cells of the blood; second, small lymphocytes; third, narrow sickle-shaped 
cells; and fourth, polymorphonuclear leucocytes. A fatty degeneration of 
some of these cellular elements was noted. Sections from the deeper 
portions show a number of imperfectly formed and degenerating tubercles. 
Numerous giant-cells were noted. These tubercular processes were sur- 
rounded by densely packed lymphocytes. Tubercle bacilli were demon- 
strated in these areas, within the giant-cells, and from the broken-down 
material from the interior of the cavities. 

Diagnosis . — Acute hyperplastic splenitis secondary to a chronic tuber- 
culous splenitis. 

The third case demonstrates the effect of trauma upon an 
apparently normal spleen, the injury resulting in a contusion 
of the organ, causing a laceration of the splenic pulp, and 
producing an intracapsular hemorrhage. The tension upon 
the capsule becoming more and more intense, finally termin- 
ated in a rupture of the organ four days after the reception 
of the injury. 

Case III . — Intracapsular contusion of spleen, followed by 
rupture of organ. A male, fifteen years old, an American, was 
admitted to my service with the following history: Three days 
before admittance to hospital, while coasting down a hill of 
moderate grade, in attempting to avoid a bob sleigh, left side of 
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abdomen was struck by fore runner of sleigh. He was able to 
arise, walked one-half mile to his home, complaining only of a 
slight pain in left side of chest and abdomen. This pain, how- 
ever, gradually became more intense, becoming localized to left 
superior quadrant of abdomen, and was constant. On account of 
the increasing severity of the pain, twelve hours after the accident 
a physician was summoned, who treated the case palliatively for 
three days, during which period the patient was slightly pros- 
trated and presented only one symptom, that of pain. Urination 
was normal. There were no gastro-intestinal disturbances. 

Physical examination showed a young, fairly well-developed 
man, markedly anemic, prostrated, restless, respirations thoracic. 
Head, neck and chest were normal. The abdomen was uni- 
formly distended; abdominal respiration was absent. There was 
rigidity of both recti, most marked on left side. Tenderness was 
present over entire epigastrium. Dulness existed on left side, 
extending anteriorly to within one inch of anterior axillary line 
and extending upward to seventh intercostal space. On the right 
side of abdomen, dulness reached anterior axillary line. Dulness 
did not shift. 

Temperature was 102° ; pulse 98, regular fair volume; respira- 
tions were 22. About 18 hours after entering the hospital, pulse 
suddenly rose to 132, became irregular, small, and tension was 
below normal. Respirations rose to 28, and temperature fell to 
101°. Patient became restless, jumped out of bed, abdomen 
became suddenly distended, and patient went into a condition of 
partial collapse. 

On account of history of injury, of syndrome of symptoms 
presented, with localization of pain in left superior quadrant of 
abdomen, a diagnosis of ruptured spleen was made. In view of 
the fact that the patient had passed only ii ounces of urine in the 
past 18 hours, the possibility of rupture of the kidney was also 
considered, although there were no pathological urinary findings. 

Four hours after condition of partial collapse had come on, 
patient was operated upon. A median incision 10 inches long 
was made over middle abdomen. Abdominal cavity contained 
large amount of dark blood. The upper angle of incision was 
prolonged laterally under free border of ribs. Spleen was found 
lacerated and about twice normal size. In order to control hemor- 
rhage, it was found necessary to extirpate tlie organ. 
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Patient, beyond suffering from shock subsequent to operation, 
made an uneventful recovery and was discharged four weeks 
after operation. June 9, 1911, examination showed him to be in 
perfect physical condition ; has gained 24 pounds in weight since 
the accident. During past spring has entered several canoeing 
contests in long-distance races. 

PATHOLOGICAL AND BLOOD REPORT BY DR. F. R. SANDT. 

Specimen of Spleen. — W. The specimen measured 16.25 cm. in 
length, 11.25 cm. in width, and weighed 392 Gm. The organ was slightly 
enlarged, surface smooth, firm to the touch, capsule normal, edges sharp. 
A ragged tear extended over the anterior surface of the spleen, involving 
the capsule and splenic tissue to about the centre of the organ. 

Microscopical Examination. — No pathological changes were found in 
the tissue except in the area about the traumatism, where there was an 
extensive hemorrhagic infiltration. 

Diagnosis. — Rupture of the spleen and traumatic hemorrhagic splenitis. 

Blood Examinations. — On admission to the hospital on Feb. 4, 1910, 
an examination of the blood showed the following condition; red cells 
3,408,000; leucocytes 19,000; hiemoglobin 70 per cent. 

Differential count ; small lymphocytes, 10 per cent. ; large lymphocytes, 
15 per cent.; polymorphonuclear forms, 74 per cent.; eosinophiles, i per 
cent. 

After operation on Feb. s, 1910, the count was as follows: red cells, 
2,472,000; leucocytes, 15,600; haemoglobin, 30 per cent. Differential count 
had not materially changed : small lymphocytes, 16 per cent. ; large lympho- 
cytes, 12 per cent. ; polymorphonuclear cells, 69 per cent. 

On Feb. 8, igio, three days after operation, the maximum changes 
were found. At this time the red cells reached their lowest point, 2,300,000 ; 
the leucocytes attained their highest point, 30,800, and the haemoglobin was 
present only to the extent of 20 per cent. Differential count : small lympho- 
cytes, 16 per cent.; large lymphocytes, 9 per cent.; polymorphonuclear 
forms, 75 per cent. 

A gradual improvement in the blood state now ensued ; the red count 
gradually increased, the leucocyte count fell to the neighborhood of 
18,000, and the quantity of haemoglobin slowly increased. One month 
after operation a count gave 4,320,000 red cells, 19,500 leucocytes, and 85 
per cent, of hemoglobin. The differential count gave 26 per cent, of 
small lymphocytes; 18 per cent, of large lymphocytes; 54 per cent, of 
polymorphonuclears, and i per cent, of eosinophiles. 

Three months after operation, on April 15, 1910, the count was as 
follows: red cells, 4,600,000; leucocytes, 17,200; hemoglobin, 85 per cent. 
Of the leucocytes, 20 per cent, were of the small lymphocytic variety, 6 
per cent, were of the large forms, 3 per cent, were of the transitional 
varieties, 62 per cent were polymorphonuclear, and 9 per cent were 
eosinophilic. This count gave us the maximum number of eosinophiles. 
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On March g, igxi, 13 months after operation, a count gave 4,720.000 
red cells, 16,200 leucocytes, and go per cent, of hemoglobin; 18 per cent, 
of the leucocytes were of the small lymphatic variety ; 10 per cent, large 
lymphocytes ; 3 per cent., transitional ; 67 per cent., polymorphonuclears, 
and 2 per cent, eosinophiles. 

On June g, igii, the results were as follows: red cells 5,560,000, 
leucocytes 15,800, and haemoglobin more than 100 per cent. The differen- 
tial count gave 16 per cent, small lymphocytes; ii per cent, large lym- 
phocytes ; g per cent, transitional forms ; 63 per cent, polymorphonuclears, 
and I per cent, eosinophiles. 

Conclusions . — No permanent blood changes were found 
in this case. Sixteen months after operation a normal con- 
dition with a slight increase in the number of leucocytes was 
found. The leucocytes in this case seem to persist at a slightly 
higher level than normal. The haemoglobin was restored 
more quickly, and the normal color index was found sooner 
than in a case to be' subsequently reported. 

The eosinophilia, which has been noted by other observers 
as following splenectomy, was only moderate in this case and- 
developed two months after operation. No structural changes 
in the red cells were ever noted in any of the specimens 
examined. 

The fourth case demonstrated the effect of traumatism 
upon a pathological spleen, which was probably enlarged as 
the result of a chronic malarial infection, the traumatism, 
causing a contusion and laceration of the splenic pulp and the 
accompanying intracapsular hemorrhage. The rupture oc- 
curred 48 hours after the injury. It is of interest to note the 
recurrence of a malarial infection following the injuiy to 
the spleen, and the fact that, although a short course of 
malarial treatment was instituted at this time, there has been 
no recurrence of the malarial trouble since the attack occurring 
10 days after the splenectomy, nor have the malarial organ- 
isms been found at any time during the past four months. 

C.-\SE IV. — Male, Holland, age twenty years, painter, while 
working on a roof fell from a height of 40 feet, striking left 
side on ground. Patient was unable to arise, was semiconscious ; 
complained of pain in left shoulder. He was immediately taken 
to hospital, November 9, 1910. 
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Past History . — Patient has had frequent attacks of malaria, 
last attack being six months prior to accident. Was treated for 
chills and fever for two months. 

Physical Examination . — With exception of slight abrasion 
about one inch long on forehead, head was normal. Neck and 
chest normal. The left shoulder drops forward, downward, in- 
ward. There is a diffuse swelling over anterior end of clavicle, 
over which tenderness and crepitus can be elicited. Abdomen 
shows only slight rigidity of left rectus, most marked lower por- 
tion where patient complains of pain on pressure. Spleen not 
palpable. Liver normal. No masses, no fluid made out. Pulse 
no; respiration 24; temperature 99.6°. General condition was 
fair. Patient vomited a few times ; vomitus, food and bile. About 
18 hours after admission, patient went into a condition of 
collapse. The pulse became small, rapid, 136; tension low; res- 
piration 24; temperature 100.8°. Abdomen slightly distended, 
absolutely rigid, tenderness diffuse over entirety. On account 
of marked rigidity and tenderness definite signs were not obtain- 
able. Rectal examination showed mass in pelvis, which was 
soft and fluctuated. A Leiter coil was applied over abdo- 
men and Murphy drip given. 

About 48 hours after admission patient went into a condition 
of collapse; pulse became very rapid and irregular, respirations 
were shallow, thoracic, had a peritonitic facies and appeared 
markedly anaemic. Abdomen appeared board-like. 

On account of histoi-y of injury, of anaemia present, together 
with set of symptoms presented, a diagnosis of rupture of the 
spleen was made. Urination being normal and there being no 
pathological urinary findings, rupture of kidney was not con- 
sidered; 

Four hours after the symptom complex had become aggravated 
or 52 hours after reception of injury, patient was operated 
upon. Incision about five inches long made along border of 
left rectus in upper two-thirds of abdominal wall. A large amount 
of chocolate-colored blood was found in peritoneal cavity. In- 
cision was prolonged from upper angle of wound along free 
border of ribs and downward from lower, for distance of three 
inches. 

Spleen was found lacerated and about four times normal 
size. In order to remove organ, it was found necessary to incise 
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costal cartilage of tenth rib near chondrocostal junction. After 
ligation of vessels, abdomen was flushed out with warm normal 
saline. A stab wound was made in flank and cigarette drain 
inserted. After recovery from shock of operation, patient made 
rapid recovery, although 15 days after operation he had a chill, 
rise of temperature to 103°, pulse 128, followed by profuse sweat- 
ing. 

Two days later, temperature rose to 103.4°, pulse 130,. pre- 
ceded by chill and followed by sweating. This yielded to quinine. 
Plasmodia found in blood. Forty-two days after admission, 
patient was discharged, cured. 

From this time convalescence was uninterrupted. Plasmodia 
were found in blood 15 da3'^s after admission. Have not been 
found since that time, although there have been frequent examina- 
tions of the blood, the last examination made June 10, 1911. 

PATHOLOGICAL REPORT AND BLOOD FINDINGS BY DR. F. R. SANDT. 

SpeciJtten of Spleen. — S. D. The specimen measured 20 cm. in length, 
1.25 cm. in width, and weighed 375 Gms. The organ was somewhat en- 
larged, edges rounded, surface wrinkled, capsule thickened, and adherent. 
A laceration was noted extending over the middle of the spleen, dividing the 
organ for about two-thirds of its extent. The microscopical sections 
show a thickened capsule, prominent trabecula, and prominent Malpighian 
corpuscles. The splenic pulp was not distinct, and in sections stained with 
iodine very small mahogany-brown areas were found. The central artery 
of the corpuscle was normal, but the finer vessels leading from it through 
the corpuscle show waxy changes. Sections from the area near the 
traumatism show hemorrhagic infiltration. 

Diagnosis . — Rupture of the spleen : beginning amyloid degeneration 
of the spleen, which is probably a secondary result of a malarial condition. 

Blood E.raininaiions . — A blood count made after admission to the 
hospital on November 10, 1910, resulted as follows: red cells, 4,000,000; 
leucocytes, 17,000; haemoglobin, 70 per cent.; the differential count being 
normal, showing 20 per cent, of small lymphocytes; 4 per cent, of the large 
mononuclears; 5 per cent, of transition forms; 68 per cent, polymor- 
phonuclears and 2 per cent, eosinophiles. 

On the morning of November 12, 1910, before operation, the red 
cells were found to number 3,136,000, leucocytes, 37, 000, and the haemo- 
globin had dropped to 40 per cent 

On the evening of November 12, iqio, after operation, there was a 
further reduction in the red cells to 2,496,000; the leucocytes numbered 
25,000, and the haemoglobin was reduced to 33 per cent, which was the 
lowest point reached in this case. The number of red cells were also 
lower at this time than at any subsequent time. On this date there was 
a marked change in the differential count, the average number of cells. 
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as based on the two counts, giving 4 per cent, lymphocytes ; 3 per cent, 
large mononuclears; 0.5 per cent, transition forms; ga.o per cent, poly- 
morphonuclears, and 0.5 per cent, of eosinophiles. 

On November 13, 191.0, the red cells were found to number 3,000,000; 
the leucocytes, 37.600; and 40 per cent, of haemoglobin; 87 per cent, of 
the leucocytes being polymorphonuclear. 

No material changes were found in the blood examinations, with the 
exception of the increase of the haemoglobin to 50 per cent, until Novem- 
ber 23, 1910, when the red cells dropped to 2,736,000 and the highest 
leucocytosis of the series, 39,600, was recorded; at this time the polymor- 
phonuclear cells were present to the extent of 88 per cent. Nothing un- 
usual was noted on this date, when the stained preparations were exam- 
ined for the differential count, and the rise in temperature, when 
associated with a leucocytosis of 38,600, was attributed to a possible 
infection. 

The periodicity and the degrees of temperature elevation on November 
24, with no local evidence of suppuration, led to another examination of 
stained preparations, and at this time tertian malarial parasites were 
easily detected. They were so numerous that from four to five organisms 
could be found in a single microscopic field. 

On November 28, 1910, after a daily administration of quinine, the 
red cells were found to number 3,040,000; the leucocytes, 9,200; and the 
hemoglobin remained stationary at so per cent. At the time of this 
examination, the differential count showed 39 per cent, of small lympho- 
cytes; 23 per cent, large lymphocytes; 2 per cent, transition forms; 32 
per cent, polymorphonuclears and 4 per cent, eosinophiles. 

From this date on until January 16, 1911, there was not much change 
in the blood findings, except that the red cells were gradually increased 
in number and the percentage of the various forms of leucocytes again 
became normal. The haemoglobin did not vary, but remained constant 
at so per cent. 

On January 16, 1911, the red cells had increased to 5,024,000; the 
leucocytes numbered 17,000; and the haemoglobin registered 65 per cent. 
The differential count at this time resulted as follows: small lymphocytes, 
14 per cent.; large mononuclear forms, 15 per cent.; transition forms, 5 
per cent. ; polymorphonuclear forms, 55 per cent. ; eosinophiles, 8 per cent ; 
myelocytes, eosinophilic in character, 3 per cent 

The increase in the number of eosinophilic cells reached their maxi- 
mum on March 6, igii, when 14 per cent, of the leucocytes were of this 
form. On this date, the red cells were practically normal at 4,800,000; the 
leucocytes, 5,880; haemoglobin, 70 per cent; polymorphonuclear forms, 45 
per cent; and 17 per cent small lymphocytes. 

Subsequent counts in the case gave no additional points of interest 
The final count in the case was made on June 6, 1911. The results were 
as follows: red cells, 5,456,000; leucocytes, 11,600; haemoglobin, 90 per cent; 
the differential count showed 15 per cent small lymphocytes; 6 per cent 
large mononuclears; 7 per cent transition forms; 70 per cent poly- 
morphonuclears, and 2 per cent, eosinophiles. 


22 
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The points of interest in the blood findings in this case 
were: i. The absence of any marked reduction in the red 
cells following the operation, other than that caused by the 
hemorrhage resulting from the traumatism and the effects 
of the dilution of the blood by the saline transfusion, and 
the absence of any of the abnormal forms of red cells; poikilo- 
cytes, nucleated red cells, and abnormally large or small cells 
were not noted at any time. 

2. The slow regeneration of the hsemoglobin; a low 
color index was noted at all examinations up to the date of 
the last one, when it was found to be 0.99. For three months 
following operation, the haemoglobin remained constant at 50 
per cent., even though the number of red cells had gradually 
increased to practically normal. 

3. The occurrence of a moderately severe leucocytosis 
immediately following the hemorrhage for which operation 
was performed, which reached its maximum ten days after 
operation (39.600) and which then rapidly declined to prac- 
tically normal within another week. 

4. The gradual development of a moderate eosinophilia, 
which reached its maximum about four months after opera- 
tion and which then fell to the normal limit. 

5. The appearance in the blood of an active malarial 
process ten days after operation, at a season when there was 
no possibility of a fresh infection by the Anopheles. With 
the history of an active malaria during the preceding summer, 
can this be explained on the basis that the parasites were 
dormant in the spleen and were liberated into the general 
circulation at the time of the traumatism and hemorrhage? 

6. The absolute restoration of the blood in quality, as 
evidenced by the normal count obtained seven months after 
the removal of the spleen. 

In neither of the two cases which have been carefully 
watched since operation has there been changes in lymph- 
glands. enlargement of the thyroid, or pains in the long bones. 

The diagnosis of contusion of the spleen causing an en- 
largement of the organ from intra-capsular hemorrhage can 
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only be made upon the previous history of trauma. There 
is no symptom characteristic of the condition, nor would it 
be possible to 'differentiate from a tumor of the spleen due to 
other pathological changes, which might have been present 
prior to the injury. A patient showing a tumor and evidenc- 
ing pain: the splenic area following trauma in this region, 
particularly if accompanied by abdominal rigidity, should be 
carefully observed for subsequent rupture of the spleen. The 
diagnosis of rupture of the spleen is difficult, whether the 
rupture occurred at the time of injury, or the traumatism was 
the result of the contusion and subsequent rupture. 

When rupture has occurred, the clinical picture does not 
differ materially from intra-abdominal hemorrhage due to 
rupture of other organs. It is not always possible to differ- 
entiate between rupture of the spleen and rupture of the 
kidney. The pressure resulting from the accumulation of 
blood from a ruptured spleen may cause urinary symptoms 
closely resembling those found in rupture of the kidney. In 
rupture of the kidney, we have found in several cases that 
on careful rectal examination there could be distinctly felt an 
elevation of the posterior parietal peritoneum of the left side, 
due to haematoma from the ruptured kidney, which symptom 
is absent in splenic hemorrhage. 

I am indebted to Dr. F. R. Sandt for the careful blood 
observations made in these cases. 



PROLAPSED SPLEEN WITH ACUTE TORSION; 

SPLENOPEXY. 


WITH TABLE OF UNREPORTED CASES TO DATE. 

BY FRANK H. LAHEY, M.D., 

OF BOSTON, MASS. 

Junior Surgeon to the Long Island Hospital of Boston. 

Case Report. — Mrs. W., housewife, seen in consultation with 
Drs. E. N. Libby and J. P. McCue. Three months ago was in 
hospital with an attack similar to present, but much less severe. 
Several slight attacks since. Patient would not go out, fearing 
pain would come on while away from home. No history of 
malaria. Four days ago patient was taken with a sharp pain 
in left hypochondrium, cramp-like in character, and so severe 
that it caused her to vomit. Pain and vomiting have persisted, 
with only short intervals of relief. Between attacks there is no 
desire to vomit. The pain is said to be much worse when lying 
on her right side, better when on back, and better still when 
holding on to lower abdomen, but touching her upper abdomen 
is impossible on account of “ sore place ” just to left and above 
umbilicus. She states that the pain is never in front, but always 
in the left side, beneath ribs. The pain is in no way referable to 
food, and is not relieved by vomiting. There has been no blood 
in the vomitus or urine. The bowels have moved well at all 
times, and there has been no passage of urine in relation to the 
attacks. 

The patient is a well-developed and nourished woman. 
Heart, lungs, and general examination negative, except for the 
abdominal findings. Just below rib in left hypochondrium there 
is considerable tenderness, but practically no spasm of the rectus 
can be made out. On deep palpation a smooth, round mass may 
be felt, which is movable downward as far as the umbilicus and 
displaces easily on pressure outward toward the loin. It is 
acutely tender, and any degree of pressure causes the patient 
intense pain. On account of this tenderness it is not possible to 
palpate the tumor bimanually in thn loin. It is apparently solid 
in consistency. 

6lJ 
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The white count is 8400 ; temperature has never been above 
100° ; and the urine is negative. 

A diagnosis of prolapsed spleen or kidney was made, with a 
feeling from the ease with which it displaced toward the loin 
that it was a loose and twisted kidney. 

Operation was advised and accepted. A lumbar incision was 
made and the kidney pulled into the wound. It was found only 
slightly movable and it was evident that it was not the tumor felt 
in the abdomen, as with the hand in the kidney pouch it was pos- 
sible to still feel the smooth tumor through the unopened peri- 
toneum. The kidney capsule was split and a few stitches inserted 
to hold it in place. The loin wound was closed and the patient 
turned upon her back. The abdomen was then opened through 
the left rectus muscle, just below the costal margin, and a large 
slaty-red mass dotted with flakes of fibrin brought up into the 
wound by the examining hand. It was evident at once that the 
mass was an enormously enlarged spleen, and on closer examina- 
tion it was found that the broad pedicle of parietal peritoneum was 
so twisted on itself as to almost completely shut off its venous 
return. Upon the surface of the spleen were numerous fine flakes 
of fibrin and at one pole a small accessory spleen. On examination 
it was evident that the spleen was still quite closely attached to 
the abdominal wall at its inner pole, and that it had practically 
rotated upon this attachment. 

The liver, kidneys, stomach, and transverse colon seemed in 
normal position, and were not prolapsed. 

The spleen was untwisted, returned to its normal position, and 
fixed there by four large stitches of chromic catgut, passed 
through the loose peritoneum close to the spleen, which formed 
the pedicle, and then with the intestines well packed off, into the 
tissue covering the parieties, endeavoring in each case to include 
periosteum in the grasp of the needle. These stitches were tied, 
the accessory spleen removed for pathological examination, and 
the abdomen sutured in layers. 

On coming out of ether, the patient no longer complained of 
pain, nor has she at any time since — now four and a half months 
after operation. Her recovery was uneventful, the wounds heal- 
ing by first intention. She was not allowed to leave the reclining 
position for approximately one month. Since that time she has 
been about her affairs with no return of symptoms in the slightest 
degree. " 
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The pathological report of sections taken from the accessory 
spleen was normal spleen tissue, except for enormous congestion. 

An examination of the abdomen at this time, four and a half 
months after operation, finds the spleen just palpable below the 
costal border, and not movable to any extent from side to side. 

Etiology . — Prolapse of the spleen occurs as a part of gen- 
eral enteroptosis, or may be caused by congenital anomalies, 
such as abnormal length of the ligaments or by acquired length- 
ening, the result either of trauma or increased weight of the 
spleen, due to malaria, leukaemia, or pseudoleukaemia. As a 
proof of the congenital origin of the relaxation of the splenic 
ligaments, Osier cites its occurrence in different members of the 
same family. 

It is an interesting fact that, although prolapse of the 
spleen occurs commonly with general enteroptosis, in a major- 
■ ity of the cases operated upon and reported, nothing is said of 
ptosis of the other organs, and in this case, as is stated in the 
history, the abdominal organs were in apparently normal 
position. 

Diagnosis. — The diagnosis of prolapsed spleen is made 
from the shape and position of the organ, and .may be con- 
firmed by palpation of its edges and by the most confirmatory 
sio-n of all, the feeling of the splenic notches. In certain in- 
stances it is said that the vessels entering the spleen may be 
palpated. The diagnosis is also aided by ruling out kidney 
prolapse after ascertaining that both kidneys are in normal 
position. In most cases where the diagnosis has been made, 

the splenic notches have been felt. 

Symptoms. — ^In all cases of torsion there is great pain, due 
to dra^^ging on the pedicle from the additional weight of the 
conges*ted Ipleen, stretching of the capsule from the same 
cause, and the occurrence of an acutely tender mass, as a rule 
movable in all directions unless surrounded by adhesions. 
Temperature, pulse, vomiting, and shock are dependent upon 
the degree of torsion. 

Treatment.— indications are to remove the twist and to 
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restore the organ to as near normal conditions as possible with 
a reasonable prospect of its remaining so, and if this is not 
possible, to remove it. In the list of cases reported since 
June, igo8, only one is spoken of in which splenopexy was 
done, and in this case gauze packing was also used. In another 
the spleen was simply untwisted and no attempt made to 
restore it to place ; and in another, gauze packs and a belt were 
used. In the remaining cases splenectomy was practised. 
There were no fatal results in anv of the methods of treatment. 

In nearly all of the treatises on surgery, splenectomy is 
recommended and splenopexy condemned because of the prone- 
ness, it is stated, of the prolapse to recur in cases with a 
marked degree of descent. That this is true seems more than 
likely, yet in view of the lessened danger, the somewhat hazy 
idea which we still have about the spleen, and the success of 
the simple procedure in these three cases and in other cases 
reported in the earlier literature, it seems that there must be ■ 
a place for splenopexy, either by suture, packing, or pouch. 

In a certain group of cases similar, I believe, to the case here 
described, in which all of the supporting structures of the 
spleen are not yet gone and the spleen has not prolapsed into the 
lower abdomen, also in those cases in which time is of the 
greatest value on account of previous shock or exhaustion from 
pulling on the splenic pedicle or the suffering which goes with 
it, untwisting the pedicle and suturing into as near normal 
position as possible, with packing or not, will be the most 
rational treatment, and the place most suitable for splenopexy. 

In those cases where the spleen is in the pelvis, or low 
down in the abdomen, with a long and corded pedicle making 
splenectomy rapid and simple, it will be the operation of choice, 
with only slight danger and an absolute guarantee of non- 
recurrence. 

In this case to have removed the spleen would have been 
a much different problem than the simple removal of a spleen 
with a long pedicle, and would have added a degree of risk that 
would have been unjustifiable. 

In an article on splenectomy, George Ben Johnson reports 
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the occurrence, prior to 1890, of splenectomy for torsion five 
times, with four deaths; between 1890 and 1900, eleven times, 
with four deaths; and between 1900 and 1908, eleven times, 
without a death. 

Below is submitted the cases of prolapsed spleen with 
torsion reported in the literature since that date (June, 1908) ; 
six treated by splenectomy without a death; one by simple 
untwisting resulting in recovery; one by untwisting and pack- 
ing; two, including the author’s, by splenopexy, resulting in 
recovery. 

C. R. Blackburn and R. G. Craig. Australian Med. Gaz., Dec., 1907, 
vol. xxvi, p. 615. Replaced from pelvis and held by pads. Good recovery. 

Asa B. Davis. Bull, of the Lying-In Hosp. of N. Y. City, vol. v. 
No. I, p. 24, June, 1908. Splenectomy while pregnant Recovery and 
normal delivery. 

J. E. Gemmell. Jour, of Obstetrics and Gyn. of British Empire, 
London, Oct, 1908. Untwisted and not removed on account of patient’s 
condition. Seen a year later without symptoms. 

J. E. Gemmell. Jour, of Obstetrics and Gyn. of British Empire, 
London, Oct, 1908. Splenectomy. Recovery. 

Adam Reuterskiold and Artur Vestberg. Upsala Lakareforenings 
Forhandlingar, June 20, xiii. No. 5, p. 355, Splenectomy. Recovery. 

P. Paterson. London Lancet, No. 20, 1909. Splenectomy. Recovery. 

1 . MacDonald and W. A. Mackay, London Lancet Sept 25, 1909. 
Splenectomy. Recovery. 

W. J. Mayo. Jour. A. M. A., vol. liv. No. i, p. 14. Suture and 
packing. Recovery. 



CYSTS OF THE OMENTUM * 

BY CHARLES N. DOWD, M.D., 

OF NEW YORK. 

Professor of Clinical Surgery in Columbia University. 

Cysts of the omentum are uncommon ; they give two main 
varieties of interest: (i) practical, referring to their diagnosis 
and treatment; (2) academic, referring to their origin. 

1. From the practical stand-point we may remember that 
at rare intervals these cysts are found, that their symptoms 
in non-malignant cases are mainly mechanical, due to pressure 
or traction on surrounding structures, and that operations 
have in the main been successful and free from serious dif- 
ficulty, about 86 per cent, of the reported cases having ended 
in recovery. 

2. Origin : The origin in most of the cases has been 
apparently similar to that of mesenteric cysts. In a discus- 
sion of mesenteric cysts held before this society several years 
ago, the members assented to their classification into: (i) 
embryonic cysts; (2) cystic malignant disease; (3) echino- 
coccus cysts. 

Most of the cysts of the omentum may be included in the 
same classification, for it is evident that embryonic rests may 
occur between the peritoneal layers of the omentum as they 
do between those of the mesentery, although such occurrence 
is less common. 

Cystic malignant disease and echinococcus cysts are oc- 
casionally found in the omentum, but their consideration does 
not properly come within the limits of this paper. 

A number of very able articles have been written on. 
omental cysts, among which we may particularly mention 
that by Hasbrouck. ^ By its aid and with a pains-taking search 
of the literature. Doctor Farr has prepared the following 
table. 


*Read before the New York Surgical Society, March 22, 1911. 
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TABULATED DESCRIPTION OF OMENTAL CYSTS, EXCLUDING ECHINO- 
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COCCUS CYSTS AND CYSTIC MALIGNANT DISEASES. ByChas.E.Farr.M.D. 


Remarks References 


Autopsy specimen Gairdner, W. T.:Trans. Path. Soc., London (1850-51), 1852, (11,374. 

Present la years. Autopsy specimen Simon, E.: Bull. Soc. Anat. d. Paris, 1858, xxxiii, 30. 

Many years Doran, Alban: Trans. Obst. Soc., London, 1882, xxiii, 164. 

Followed blow. Present r year Gooding, J. C.: Lancet, London, 1887, i, 311. 


Contained 4 pints 

No trauma. [Small cell sarcoma in 
wall.] Gradual development ! 
Vascular inner wall. Contained 9 ] 
litres (partly necrotic material) | 
Large hemorrhagic ] 

Albuminous fluid and cholesterin j 
Abdomen measured 44 in. Omental 
cyst diagnosed 
Iridescent patches; 3^ pints 

Ten pints 

Blow on stomach 3 mos, before. Com-1 
municated to stomach j 

Few red blood-cells 1 


Had a lining membrane. Attached to 
pancreas; 12 pints 

32 pints 
Bloody fluid 
60 lbs. 

Smooth lining membrane 


Unaltered blood; short duration; 2J 
litres 

" Lymphangiectasis” 

Bloody fluid 

Reddish jelly-like, partly calcified 
wall 

By Czerny 

Chocolate colored fluid. Clinic of 
Prof. Signori 

Died later — autopsy 

Noticed 2 years 

Some ciliated cells in lining. Autopsy 
case (pyasmia) 

Autopsy specimen. Contents homo- 
geneous 

Suppurating dermoid; 3 plates of 
bone; pus 

Present 6 years: much ascites; 75 
lbs.; fluid too thick to run 

No trauma; wall partly gangrenous 

Few blood-cells; no epi- or endo- 
thelium; lesser omentum 

No trauma; few blood-cells; lym- 
phangioma 

Cystic tumor 


Wells, Spencer: Brit. Med. Jour., iSgo, i, 1362. 

Cazin, M.: Bull. Soc. Anat. d. Paris, 1893, Ixviii, 312, 

Erdheim, S.: Wien. klin. Rundschau, 1S96, x, 13 1. 

Marfin, A. B.: Press. Med., Paris, 1896, 133. 

Jessett, F. B.: Brit. Gynaec. Journ., 1896-7, xii, 156. 

Hearn, W. J.: Anxals op Surgery, 1897, xxv, i, 703, 

Braithwaite, J.; Lancet, London, 189S, ii, 1472. 

Jacobi, A.: Trans. Assoc. Am. Phys., 1901, xvi, 232. 

Marsh and Monsarratt: Brit. Med. Journ., London, 1901, i, sir. 

Catman, H. H.; Brit. Med. Journ., London, 1902, i, 1267. 

Schramm, H.: Zentralb. f. Chir., 1903, x.xx, 564. 


Boyd, S.; Clin. Journ., London, tgos, xxi, 306. 


Young, W. McG.: Lancet, London, 1905, i, 157. 

Fort, R. E.: Annals op Surgery, 1907, .xlv, iii. 382. 

Rodman, J. S.; Annals op Surgery, 1909, xlix, 427. 

Gifford, A. H.: Brit. Med. Journ., London, iqio. i, 1289. 
Holleman: Zentralblatt f. Gynak., 1908, xxxii, 297. 

Seefisch, G.: Deutsche med. Wchenschr., Leipsig, 1909, xxxv, 1790. 

Brandt; Zentralbl. f. Gynak., 1894, o. 991. 

Wagener: Nederl. Tijdschrift v. (3eneeck., 1902, dl. 2. 

Ris; Bruns Beitrage z. klin. Chir., x, 1893, 423. 


Schwarzenberger, B.: Bruns Beitrage z. klin. Chir., Tubing., 1894, 
xi, 713. 

Costa, Tomasso: Giomaleintemaz. del Scienze, Med. ,1908, xxx,3S7. 


Himmelheber, K.: Archiv. f. Gynak., 1909. Ixxxvu, 67. _ 
Wakefield, W. F. B.: Trans. Am. Gyn. Ass’n. 1997. xxxu, 447. 
Kards, Henrietta: Virchow's Archiv., Bd. clxxxviii, 138. 

Henke; Verhandl. d. deutsche path. GmcII., Bd. ii. 

Waldy, J.: Lancet, 1889, vol. ii, 642. 

Ormsby: Med. Press and Circular, London, 1883, vol. xxv, 258. 

Edebohls: New York Journ. Obst. and Gyn., 1893, vol, iii, 614, 
Schwartz, Rodolfo; Gazet. degli Ospedali, 1902, vol. xxiii, 764, 


Mathews, Paul: Brit. Med, Journ., 1905, vol. ii, 1642. 
Bidwell, Leonard J.: Brit. Med. Journ., 190S, vol. ii, 806. 





620 


CHARLES N. DOWD. 


It will be seen that most of the cases have been very in- 
completely reported, and that there have been few exhaustive 
descriptions of the cyst walls and the cyst fluid, hence it is 
impossible to reason with accuracy as to their origin. Ap- 
parently most and possibly all of these cysts were of em- 
bryonic origin. One must, however, notice how large a 
proportion of them gave evidences of blood in their contents — 
four of them contained coagulated blood, eighteen contained 
fluid so dark in color that they had apparently contained blood. 

, It is self-evident that an ordinary hsematoma in the omen- 
tum should not be described as a cyst, but the results of 
hemorrhage into the omentum may well receive further study 
and it is believed that the case here reported may throw some 
light on the subject. 

Case History, No. 657 B. — G. R., aged twenty-six, a clerk and 
football player, admitted to Roosevelt Hospital, June 30, 1910. 
Discharged cured, July 8. Diagnosis, cyst of omentum. 

Chief Complaint . — Lump in abdomen. 

Present Illness . — Fifteen months ago while straining at stool, 
he felt something “ snap ” inside of him, and immediately began 
to feel very faint. He collapsed for several minutes, then re- 
covered, then went to bed for ten days on account of weakness 
and pain in. abdomen. He was nauseated and vomited once or 
twice. After lying in bed for ten days he felt well again. About 
four months ago he noticed a lump in the left side of the abdomen 
about half as large as a hen’s egg. This lump apparently in- 
creases and diminishes in size ; he thinks it is slowly getting larger. 
There has been constantly a dull aching pain in the tumor. No 
pulsation noted. Patient is habitually constipated.. No fever. 
Appetite good. Has had acute attacks of cramp-like abdominal 
pain, about six attacks. 

Past History . — Negative for infectious or contagious diseases 
except measles. Cardiorespiratory, negative. Gastro-intestinal, 
no stomach symptoms. Constipation. Abdomen too full, patient 
says. Urinary, negative. No gonorrhoea or lues. Alcohol in 
moderation. 

Family History . — Negative to neoplasm or tuberculosis. 
Father died of stomach trouble. 
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Physical Examination , — Patient is a well-nourished young 
nian, who does not look to be acutely ill. He shows no abnor- 
mality excepting in the lower part of the abdomen, where a tumor 
can be felt. It is 2^ inches below the umbilicus and extends to 
the left from the median line. It seems about as large as an 
orange. It is firm, smooth, and apparently is not in anterior ab- 
dominal wall. Firm pressure over it causes pain. It is somewhat 
movable. No pulsation can be made out. No murmur is heard. 
Pressure seems to make no ditference in size of tumor. 

Operation, — Anaesthetic: gas and ether. Median incision. A 
cyst about as large as a grape fruit was found attached to the 
pelvic peritoneum ; it had a pedicle above, which was composed of 
twisted omentum (see diagram). Its wall was thin. The ten- 
sion of the fluid was moderate. A fold of peritoneum extended 
upward on to its anterior wall; when this was peeled down 
the cyst wall proper was found to be continuous with the omental 
peritoneum. The fluid was aspirated and found to be clear, thin, 
and watery. The cyst was then separated from its pelvic ad- 
hesions; its pedicle was ligated, and it was removed. On sec- 
tion the cyst wall was found to be composed of omental peritoneum 
and fibrous tissue into which this peritoneum was incorporated. 
Within this wall and pressed firmly against it there was a friable 
layer of coagulated fibrin. The patient made an uninterrupted 
recovery. 

Pathological Report (Dr. Mortimer Warren). — The tumor was a 
cyst about the size of a large orange, and contained 8 to 10 oz. of clear 
fluid. It was covered with peritoneum. Beneath the peritoneum there 
was a rather thick layer which was bluish-green in color and very friable, 
breaking on being touched. The pedicle of the tumor was composed of 
mesentery twisted on itself many times. 

Microscopical Examination . — Showed that the cyst wall was com- 
posed of fibrous tissue congested and infiltrated with round cells. It 
contained many blood-vessels and showed evidences of inflammation. The 
inner layer was coagulated fibrin and showed no definite cellular struc- 
ture. 

The cyst fluid was pale in color, sp. gr. 1008, albumin i per cent (in 
bulk). There were a few blood-cells which apparently got into the fluid 
during the operation. Their examination showed a ratio of 216 red blood- 
cells to 36 white blood-cells. 

A differential count showed: 4 per cent, polymorphonuclear cells; 60 
per cent lymphocytes; 36 per cent, endothelial cells. The fluid was 
apparently a transudate, not an exudate. There were no bacteria. 
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Probable Method of the Formation of the Cyst. — The facts 
that this cyst wall was little more than thickened peritoneum 
and that there was a layer of coagulated fibrin within it, lead 
one to wonder whether it could have been the result of an 
omental hsematoma. Furthermore, the patient's history sug- 
gests such a formation. The attack came on suddenly while 
he was straining, he felt as though something had given way, 
he fainted and had to be in bed for several days, he had been 
subjected to frequent traumatisms, and hence was more apt 
than the average person to have omental hemorrhage. One 
who believes the cyst to have been the result of hemorrhage 
should explain the absence of hemoglobin in its contents, the 
very light specific gravity of its fluid, and the apparent increase 
in the size of the cyst and in the pain. 

Absence of Hcemoglobin in Fluid. — Adami and Bradley 
have explained the disappearance of the hemoglobin. 

Adami,^ writing of hemorrhagic cysts, says; “Extensive 
hemorrhages into the substances of sundry organs may re- 
sult not in the ultimate absorption of the exuded fluid but in 
cyst formation. The hemorrhage leads to the destruction 
of the tissue of the infiltrated area; eventually a capsule is 
found around the exuded blood, but while this is proceeding, 
through the combined agencies of leucocytes and autolysis 
the bodies of the corpuscles and the cell debris undergo 
removal, as does also the diffused and altered hsemoglobin, 
so that, after a few weeks, the cyst is found to contain a thin, 
blood-stained fluid, and eventually all the contents come to be 
a clear serous fluid. The last indication of the hemorrhagic 
origin of such a cyst is the presence of modified blood pig- 
ment in and around the fibrous capsule. The organs in which 
such hemorrhagic cysts are specially liable to be found are 
the brain, goitrous thyroid, scalp of the newborn and children 
(cephalhematoma), pinne of ears (football players and 
lunatics) (othematoma).” 

Bradley^ has studied the same process in the thyroid 
gland, and has described seven thyroid cysts which showed 
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hemorrhagic origin and illustrated different stages of cyst 
development and absorption of haemoglobin. 

Brain cysts which were the sequelae of hemorrhages and 
which contained clear fluid have been very often described, 
and they offer very good examples of the process under con- 
sideration. 

Light Specific Gravity of the Fluid , — In speaking of the 
fluid, Dr. Warren said that it seemed like the fluid of oedema, 
not like the fluid ordinarily found within a cyst. Its specific 
gravity, 1008, was much less than that of blood, which is 
about 1060. Its content of albumin, i per cent, (by bulk), 
was also a small fraction of that in blood-serum, which is 
about 50 per cent, when estimated by the same method. 

Can the light character of this fluid be explained by the 
twisted pedicle of the cyst ? One may well believe that it can. 
Much has been written about torsion of the omentum. In 
1900 Wiener^ tabulated seven cases; in 1905 Corner and 
Pinches ® 53 cases, and in 1910 Finsterer ® 72 cases, and 
records of a few other cases are to be found in the literature. 
Most of the cases (90 per cent.) have been associated with 
hernia. 

The omentum has been twisted between two fixed points 
in 23 per cent, of the cases (Pretzsch^), its lower edge has 
been free in 77 per cent. This torsion is not so common as 
that of ovarian cyst pedicle and probably not so common as 
volvulus of the intestine. Either the existence of an omental 
haematoma or the adhesion of the omentum to the pelvic 
peritoneum would give conditions for omental torsion, and 
the existence of such a torsion in this patient is not to be 
wondered at. Torsion might easily cause oedema below the 
pedicle, and in a cyst with indefinite vascular walls this oedema 
might easily determine the character of the contained fluid; 
the watery elements being present in a larger proportion than 
in ordinary cysts. 

The symptoms of torsion of the omentum have usually 
simulated those of strangulated hernia or appendicitis (sudden 
pain, nausea or vomiting, constipation, tenderness, rigidity. 
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etc.), and the attacks of pain and the discomfort which this 
patient had were probably in large measure due to the omental 
torsion. 

S’ujuniary. — ^The cyst formation in this case is believed 
to have been due to the following elements: 

1. Hemorrhage into the greater omentum, forming a 
hsematoma. 

2. Absorption of the haemoglobin and degeneration of 
the blood-cells, as described by Adami and Bradley. 

3. Torsion of the omentum, as in cases tabulated by 
Finsterer and others, with consequent oedema and transuda- 
tion of the watery elements of the serum into the cyst cavity. 

The attacks of pain were similar to those which have been 
described by patients with omental torsion. 

The condition must be a rare one, but in these days of 
careful study of abdominal conditions, it surely has a prac- 
tical as well as an academic bearing. 
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LINITIS PLASTICA (CIRRHOSIS OF STOMACH). 


WITH A REPORT OF A CASE CURED BY GASTRO-JEJUNOSTOMY. 

BY HENRY H. M. LYLE, M.D., 

OF NEW YORK. 

Instructor in Operative Surgery in the College of Physicians and Surgeons of 
Columbia University ; Associate Surgeon, St. Luke’s Hospital. 

The term linitis plastica was used by Brinton to designate 
a Special disease of the stomach, benign in nature, character- 
ized, pathologically, by a diffuse or circumscribed increase in 
the connective tissue involving chiefly the submucosa, and to 
a lesser degree the other layers, giving rise to a marked thick- 
ening of the stomach walls with a corresponding diminution 
in its lumen ; clinically, by its insidious onset, its slow progres- 
sive gastric symptoms, its cachexia, and fatal termination. 

N omenclature . — In searching the literature the follow- 
ing synonyms for the disease are found: (i) chronic 
interstitial gastritis; (2) sclerosis of stomach (Sneller); (3) 
fibroid induration (Handfield Jones) ; (4) fibroid disease 
of pylorus (Haberson) ; (5) hypertrophy with induration 
(Cruveilhier) ; (6) submucous hypertrophy; (7) submucous 
sclerosis with chronic gastritis and callous retroperi- 
tonitis (Hanot and Gombault) ; (8) hypertrophic stenosing 
gastritis (Boas) ; (9) hypertrophic stenosis of pylorus (Le- 
bert) ; (10) fusocellular sarcoma (Lyonnet) ; (ii) plastic 
linitis (Brinton); (12) cirrhosis of the stomach; (13) endo- 
gastritis obliterans (Leersum) ; (14) Magenschrumpfung ; 
(15) Zuckergussmagen ; (16) hypertrophy of the stomach 
(Fox) ; hypertrophic sclerosis of the submucosa (Bouvert) ; 
(17) atrophy of stomach (Fenwick) ; (18) Cirrhotische Ver- 
kleinerung des Magens (Nothnagel) ; (19) cancer conjunctif 
sous-muquex (Bard et Garret) ; (20) neurofibromatose car- 
cinomatose (Curtis); (21) gastro-intestinal sclerostenosis 
(Krompecher). 
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History , — ^The condition of scirrhus of the stomach had 
.been recognized two to three centuries before Brinton’s descrip- 
tion. These early descriptions were scattered and incomplete, 
Lieutaud (1779),' Voegtel (1804), Pohl (1804). In the sec- 
ond quarter of the nineteenth century the observations became 
more frequent. In France, Andral (1835), Cruveilhier 
(1835), Monnert (1841), Salse (1844), Berault (1847), Le- 
bert (1845), Boyer (1848), Broca (1850) described the 
condition. Andral’s, Cruveilhier’s, and Broca’s descriptions 
are clear-cut, and definitely state that the lesion is benign. Le- 
bert recorded a case in which the stomach, colon, and rectum 
were involved. 

In Germany Gluge (1850) described a case of complete 
involvement of the stomach, Brant (1851), one in which the 
lesion was found in the stomach and caecum. By these authors 
the lesion was held to be benign. In Austria Rokitansky 
(1859) stoutly maintained that the submucous hypertrophies 
were nothing else than fibroid cancers. 

To Brinton (1854) belongs the credit of attempting to 
establish it as a separate and distinct disease of the stomach. 
He gave to it the name linitis plastica (cirrhotic inflammation). 

Of the terms offered, Brinton’s baptismal name has won 
the most favor. This is especially true of the French and 
Italian literature. In his search for a distinctive title he sug- 
gests “ that the inflammation of the filamentous network of 
areolar tissue, which seems to be the main characteristic of 
the lesion, might be well expressed by such a word as lin- 
itis ” (from the Homeric Mvov, ex lino factum). He rejects 
the term interstitial gastritis “as the involvement of the mu- 
cous membrane is inconstant, late, and incidental ” ; hyper- 
trophy, as it is an evident misnomer; fibroid infiltration, 
because it is not a true histological likeness. 

Contemporary with Brinton the English observers. Hand- 
field Jones, Wilks, Fox, Habershon, Hare, and Quain re- 
ported cases and considered the affection benign. For a con- 
siderable period following Brinton’s observations, the view 
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that the lesion was benign met with the most favor. This was 
materially strengthened by the admirable articles of Hanot 
and Gombault (1882), Tourlet (1902). On the other hand. 
Garret (1892), Bret and Paviot (1894), Hoche (1903), 
Schacher (1903), forcibly declared the lesion to be malignant. 
This later conclusion dominates the French and Italian liter- 
ature of to-day. 

Opposed to this we have the operative findings and results 
of von Eiselberg (1902), Roux (1903), Sheldon (1904), 
Jonnesco and Grossman (1905), Deaver (1906), Lyle (1908), 
and the most excellent article of Kurt von Sury (1907). 

Nature and Pathogenesis . — The pathogenesis of this af- 
fection is not yet clear, and it is impossible to say which of 
the many theories is correct. Brinton was well aware of the 
difficulty of making any definite statement, and warns that 
nothing short of “ careful histories of cases during life and 
still more careful examinations of the corresponding specimens 
after death, in a far larger number than are at present at 
our disposal, can afford materials for any safe deductions.” 
He recognizes the fact that a careful examination of the 
stomach may not reveal anything suggestive of cancer, yet 
the adjacent glands, lungs, liver, etc., may yield cancerous 
deposits. 

Among the numerous theories that have been advanced 
are: that it is a stage of advanced gastritis; a primary atrophy 
(Fenwick) ; a result of chronic passive hyperaemia due to car- 
diac insufficiency (von Sury). Pedrazzini believes it to be 
a manifestation of senility; Huchard, an arteriosclerosis; and 
Poncet, Leriche, Villiers, and Phillippen claim that it has a 
tubercular element. Bouvert thinks it is due to a lymphatic 
obstruction ; Wilks, that it is a primitive sclerosis of the sub- 
mucosa; Garret and Bard, that it is a secondary sclerosis 
following a fusiform sarcoma. Bret and Paviot maintain 
that it is secondary to an infiltrating epithelioma. Shacher 
holds that it is an epithelioma pure and simple, starting from 
the mucosa, infiltrating the gastric walls, causing an irritative 
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connective-tissue hyperplasia, this irritation producing epithe- 
lial buds. Hoche maintains that it is an infiltrating epithe- 
lioma arising from an old cicatrizing ulcer. Danel’s view is 
similar, but he places special stress on the cancerous involve- 
ment of the glands. Hanseman, in his work on endothelioma, 
says that many of the so-called scirrhous infiltrations of the 
stomach are endothelioma. 

Delebet claims that linitis plastica is a diffuse cancer of 
the stomach. '' The interest is not so much the question of 
the nature but how it advances. In linitis plastica secondary 
nests have been observed in all parts of the intestine; these 
could be attributed to primitive cell nests because they appear 
not in the mucosa, but in the cellular or muscular layers and 
others on the mesenteric side.” They are due to a retrograde 
invasion of the lymphatics; they present a phenomenon iden- 
tical to the one Handley has described in the breast under the 
name of permeation; this mechanism is not habitual, on the 
contrary it is only in these cases. The secondary nodules, 
which in ordinary cancers of the stomach are most often found 
in the liver, are lacking in a great majority of recorded cases. 

In all these theories only two distinct ideas have been ex- 
pressed: one, that linitis plastica is a special affection of an 
indefinite nature and cause; the other, that linitis plastica is 
a special form of scirrhous cancer. 

Krompecher holds that gastro-intestinal sclerostenosis is 
not a mere disease of the pylorus, but is found in the intestines 
and peritoneum, and that it is the result of a chronic venous 
oedema caused by cardiac insufficiency and arteriosclerosis ; and 
that the pathological process bears a close relation to sclero- 
derma. (See Krompecher’s conclusion. Case 70.) 

Pathology . — ^Two forms are recognized, the local and the 
general. In the localized form we find indurated plaques on 
different portions of the viscus. This is rare. Viti’s case is 
an example. The more common variety of this form is the 
one which is found in the pyloric region, forming a plaque of 
varying extent, often encircling and stenosing the pylorus. 
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Examples of this are the cases of Habersohn, Tilger, Boas, 
Chaput and Fillet, Brissaud, Oettenger and Tourlet. It is 
natural to suppose that the obstruction to the pylorus would 
lead to a dilatation of the stomach. This is seldom met with 
(exception, Nauwerk). The infiltration shades insensibly into 
the normal stomach tissue, but stops abruptly at the duo- 
denum. An exception to this is Marcy and Griffith’s case, 
where the infiltration extends to the duodenal entrance of the 
common duct. Herrenschmidt’s case, in which the process has 
extended into the duodenum, pancreatic ducts, and common 
bile-duct, cannot be considered as an exception, for it is not 
a true linitis plastica. 

In the generalized form the stomach may be noiTnal in 
size, dilated, or contracted. Contraction is the rule, dilatation 
the exception. In a typical case we find a shrunken, thick- 
walled tube lying transversely across the epigastrium, sug- 
gesting by its size a segment of the large intestine. Often the 
walls of such a case are so rigid that if the stomach be removed 
it does not collapse but maintains its original shape. The 
peculiar dull grayish color of the peritoneum gives to the 
surface of the stomach a scarred looking appearance. 

On section the stomach wall is greatly increased in thick- 
ness. Brinton says it may be six to eight times as thick as 
the normal wall. Despite the infiltration the layers remain 
distinct. 

In the advanced cases all the coats are involved, the most 
marked involvement being in the submucosa, snbserosa and 
serosa. According to Brinton the submucosa is ten to twenty 
times its normal thickness, the serosa and subserosa seven to 
ten times, the muscularis five to eight times, and the mucosa 
two to three times. The mucosa is often normal in appear- 
ance, “ the secretory structures remaining substantially 
healthy,” or it may be thickened and merged into the adja- 
cent layers. Primitive atrophy is infrequent, ulceration rare. 
When there is marked involvement of the walls the knife 
fairly creaks as if it were cutting through cartilage. The cut 
section is comparatively bloodless, and no cancer juice can be 
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expressed. Tumor formation is uncommon; it is a fiat infil- 
trating process. The lymphatic glands are small and hard, 
sometimes enlarged. 

In the majority of cases evidences of an associated sub- 
acute or chronic peritonitis are prominent : lymph on the coils 
of the intestine, fibrous adhesions, ascites, thickening and 
opacities of lesser and greater omentum, white waxy-like 
plaques on the visceral and parietal peritoneum, thickening 
of the retroperitoneal tissue (retroperitoneal callus of Hanot 
and Gombault). 

Analogous lesions are found in the colon, rectum, and 
small intestine. These lesions start from the mesenteric at- 
tachment and suggest a retrograde lymphatic involvement. 
These secondary involvements are considered by Bret and 
Paviot to be cancerous. Krompecher concludes that they are 
benign and suggests the similarity between the lesions and 
scleroderma. 

Microscopical Examination . — The mucosa may be normal, 
or it may show evidences of a chronic productive or atrophic 
gastritis. In the advanced cases we meet with cystic dilata- 
tion of the tubules, constrictions, and other anomalies due to 
the pressure effects of the infiltrating connective tissue. This 
infiltration may lead to a sclerosis with atrophy, causing a 
complete disappearance of all the glandular elements (example. 
Osier’s case). 

The most marked and constant lesion found is a diffuse 
hypertrophy of the connective-tissue elements of the submu- 
cosa. The bundles of white connective tissues traverse the 
layers in irregular bands, surrounding the blood-vessels and 
interlacing with one another. The blood-vessels may show 
signs of endarteritis. The resemblance which this tangled 
interlacement of fibres bears to the weave of sail-cloth sug- 
gested to Brinton’s mind the term “ linitis.” 

It is a disputed question whether the epithelial cells found 
in the submucosa and muscularis are carcinomatous or whether 
they spring from the endothelium lining the normal lymph 
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spaces. The majority of observers consider these nests to be 
evidences of cancer. In the muscularis there, is a combination 
of hypertrophy and atrophy of the muscle fibres. Bands of 
connective tissue are found passing from the submucosa 
through the muscularis to the subserosa. The subserosa 
shows a marked connective-tissue infiltration, the serosa a 
destruction of the endothelial cells. The lymphatic glands 
when involved show a chronic connective-tissue fibrosis. 

In forming a mental picture of this lesion we are struck 
by the sharp contrast between the integrity of the mucosa with 
its absence of ulceration and the enormous thickening of the 
submucosa. 

Etiology . — It is a disease of adult life. In Table A (true 
linitis plastica), the total number of cases in which the age 
is given is 64. Excluding three of these (Nos. 8, 55, 57) 
which cannot be properly admitted, the remaining 61 are 
grouped as follows: 


Between 20-30 years 6 cases 

Between 30-40 years 13 cases 

Between 40-50 years 17 cases 

Between 50-60 years ii cases 

Between 60-70 years 12 cases 

Between 70-80 years 2 cases 


In Table B (so-called malignant linitis plastica), the total 
number of cases in which the age is given is 54. Excluding 
Nos. 36 and 50, the remaining 52 are grouped as follows: 


Between 20-30 years 6 cases 

Between 30-40 years 9 cases 

Between 40-50 years 10 cases 

Between 50-60 years 12 cases 

Between 60-70 years cases 

Between 70-80 years 4 cases 


It is more often found in men than in women. In Table 
A (true linitis plastica), there are 41 men; 22 women. Sex 
not given in 15 cases. 
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In Table B (so-called malignant linitis plastica), there are 
33 men; 19 women. Sex not given in 5 cases. 

A considerable number of the cases give a history of car- 
diac or arterial trouble; a few give an alcoholic history. 
Syphilis is not a factor. Multiple peptic ulcers have been ad- 
vanced as a cause. Poncet, Leriche, Villiers, and Phillippen 
believe that tuberculosis plays an important part. Occu- 
pation trauma was noted in the cases of Hare, Snellen, and 
Schacher. Ascites and peritonitis are results, not causes. 

Symptoms . — There were no symptoms referable to the 
stomach in Viti’s case, the antemortem diagnosis being chronic 
bronchitis and arteriosclerosis. Halipre’s and Beaurain’s sec- 
ond case gave a rheumatic history, their third case died of 
diabetes; leucoplakial plaques were found in the mouth. In 
Bouchard’s and Kurt von Sury’s cases the stomach symptoms 
were overshadowed by arteriosclerosis and cardiac complica- 
tions. The diagnosis was not made until a few months before 
death. In the great majority of cases the onset is insidious; in 
a few abrupt. For months or years there is an indefinite his- 
tory of dyspepsia, then definite progressive gastric symp- 
toms appear, followed by severe anaemia, starvation, cachexia, 
and death. 

In the first stage the symptoms are vague and inconstant, 
they are best described by the term indefinite dyspepsia. These 
symptoms gradually give way to a more or less constant anor- 
exia, occasional vomiting, and an indistinct gastric pain and 
tenderness. 

The involvement of the peritoneum brings its own train of 
symptoms according to the organs and structures involved; 
constipation, attacks of partial obstruction, and marked diar- 
rhoea have been reported; of these diarrhoea is the most com- 
mon. Ascites and oedema may come on early, but as a rule 
they are terminal symptoms. 

A transverse sausage-shaped tumor or a sense of resistance 
was reported in 13 cases. The motility of the tumor depends 
on the amount of peritoneal involvement. Hsematemesis is 



LINITIS PLASTICA. 


633 

not common; melena rare. An increase of HQ is uncommon, 
a decrease or absence of free HQ is the rule. Lactic acid is 
present in a small number of cases. 

The vomiting, at first inconstant and inconsequent, be- 
comes more frequent; towards the last it is incessant. If the 
lesion be near the cardia it simulates a regurgitation from an 
oesophageal stricture. The vomiting is never that of a dilated 
stomach, but of a small rigid organ which is intolerant to 
the quantity of food rather than the quality. The patients 
complain of a suffocative tightness in the epigastrium; tliis 
distressing symptom is partially relieved by vomiting. The 
stomach cannot be distended and will only hold small quanti- 
ties of fluid. 

Valuable information can be obtained from an X-ray exam- 
ination. In Jonas’s case the shadow showed a small stomach 
of the infantile type drawn well up under the ribs, the out- 
line of the shadow was sharp, no peristaltic wave was noted. 
Pressure on the stomach wall forced the bismuth paste into 
intestine. 

Course . — Unrelieved by surgical measures, the disease is 
uniformly fatal. In 43 cases of true linitis plastica, in which 
the duration of the symptoms was given, the shortest was 
3 months, the longest 20 years, the average 49 months. In 37 
cases of the so-called malignant type, the shortest duration 
was one month, the longest 15 years, the average 23.9 months. 

Diagnosis . — The diagnosis of linitis plastica is rarely 
made during life; it comes to light as a surprise of the operat- 
ing table or the autopsy room. 

Boulton (1862) reports a case in which the diagnosis 
of linitis plastica was made during life. At autopsy the gross 
findings were those of linitis plastica, but as no microscopical 
examination was made, the honor of the first diagnosis which 
was proven by autopsy and microscopical examination goes 
to Deguy (1896); the credit of the second goes to Osier 
(1901). 

An accurate clinical diagnosis between scirrhus cancer and 
linitis plastica is impossible. After the most careful, pains- 
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taking microscopical examinations failure has been recorded 
(Curtis’s case). The points in favor of its benignity are: a 
history of cardiac insufficiency, general arteritis, pericarditis, 
etc.; its occurrence in younger people; its long duration; the 
absence of evidences of dilatation of the stomach; the slowly 
decreasing capacity of the stomach; the infrequency of hsema- 
temesis and melena ; the character of the cachexia, it being a 
starvation rather than a poisoning. The size, distensibility, 
and the presence or absence of a pyloric stenosis can be deter- 
mined by the X-ray and physical means. If a small shrunken 
stomach without pyloric tumor formation be found, the 
question of a linitis plastica might arise (Jonas’s case). 

The condition has been mistaken for (i) movable kid- 
ney, (2) movable spleen, (3) movable transverse colon, (4) 
portal cirrhosis, (5) pyloric stenosis with ulcer, (6) gastric 
ulcer with degenerative changes, (7) chronic peritonitis, 
(8) tubercular peritonitis. The diffuse infiltrating hyper- 
trophic type of syphilis of the stomach could be readily mis- 
taken for linitis plastica. Here we would depend on the his- 
tory, the results of a course of anti-syphilis treatment, and the 
presence or absence of the Wassermann reaction. 

Treatment . — ^The practical difficulties in making a diag- 
nosis between this lesion and scirrhus cancer, and the possibility 
of it being a precancerous state, make gastrectomy the opera- 
tion of choice provided the technical conditions are satisfac- 
tory. The condition of the patient, the presence of extensive 
adhesions, etc., may make gastro-enterostomy advisable. If 
gastro-enterostomy is impracticable, jej unostomy in Y gives a 
better clinical result than gastrostomy. Marchant and Domulin 
describe lesions similar to those of linitis plastica, in which the 
patients have been apparently cured by simple exploratory 
laparotomy and by gastro-enterostomy. 

Total gastrectomy— three cases. 

Ribera (1895), reported by Boeckel, Total gastrectomy with oesoph- 
agoduodenal anastomosis; well four years after. This is the first oper- 
ative case on record. It was a marked case of linitis plastica with numer- 
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ous adhesions between the stomach and the parietal peritoneum. At opera- 
tion a portion of the abdominal wall was resected, as it was thought 
to be infiltrated with cancer. Microscopical examination proved it to be 
benign. (Table A, No. 53.) 

Van Leersum (1900). First performed pyloroplasty (Heineke- 
Mikulicz), no improvement; three months later did a total gastrectomy 
with oesophagojejunal anastomosis. (Table B, No. 38.) 

Jaboulay (1904), reported by Gayet and Patel. Total gastrectomy; 
rectum removed one year later for a similar lesion, (Table B, No. 16.) 

Partial gastrectomy — thirteen cases. 

Monprofit (1898). Resection of one-third of the stomach; gastro- 
enterostomy in Y. (Table A, No. 28.) 

Debet (1900), reported by Brissaud. Pylorectomy; well four months 
later. (Table B, No. 10.) 

Vautrin (igoo). Partial gastrectomy; gastroduodenal anastomosis; 
died two and one-half years later of acute phthisis; no autopsy. (Table B, 
No, 17.) 

Weiss (1900), reported by Schacher. Partial gastrectomy, two-thirds. 
Gastroduodenal anastomosis ; well two and one-half years after, (Table B, 
No. 13.) 

Chaput (1901), reported by Tourlet. First gastro-enterostomy ; then 
pylorectomy; well ten months after. (Table A, No. 30.) 

PoNCET, reported by Mouriquard. Partial gastrectomy with gastro- 
enterostomy; fourteen days after the original operation the wound broke 
open, gastric fistula formed; spontaneous healing; well 22 months after. 
(Table B, No. 19-) 

Rossi (1903). Partial gastrectomy; patient died three months later 
from intestinal obstruction, the result of the operation. (Table B, No. 29.) 

Duret (1904), reported by Danel. Partial gastrectomy with gastro- 
duodenal anastomosis; died three days later from shock. (Table B, 
No. 45.) 

Tasini (igo6), reported by Morone. Partial gastrectomy; well 14 
months later. (Table B, No. 43.) 

Quenu (1906). Pylorectomy with posterior gastro-enterostomy. 
(Table B, No. 25.) 

Quenu (1906). Extensive gastrectomy with posterior gastro-enter- 
ostomy; died three and one-half years after. (Table B, No. 26.) 

Lecene (1908). Pylorectomy with gastro-enterostomy. (Table B, 
No. 24.) 

Temoin (1910), reported by Roussy. Pylorectomy. No clinical de- 
tails. (Table B, No. 59.) 

Gastro-enterostomy — nine cases. 

Chaput (1906), reported by Chaput and Pilliet. Gastro-enterostomy; 
died two days later. (Table A, No. 25.) 

Triconni (1902), reported by Cignozzi. Gastro-enterostomy in Y; 
died eight days later from inanition. (Table B, No. 33.) 
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Vautrin (1903), reported by Vautrin and Hoche. Gastro-enterostomy; 
two months later an entero-anastomosis for vicious circle; died next day, 
(Table B, No. ii.) 

Sheldon (1903). Anterior gastro-enterostomy; well at the present 
time (personal communication). (Table A, No. 46.) 

Roux (1904). Anterior gastro-enterostomy; well three and one-half 
years after. (Table A, No. 31.) 

Deaver (1906). Posterior gastro-enterostomy; died four years after; 
cause of death not known (personal communication). (Table A, No. 47.) 

Lyle (1907). Posterior gastro-enterostomy; well at the present time. 
(Table A, No. 71.) 

Derveau (1909). Posterior gastro-enterostomy impossible on account 
of adhesions. Anterior gastro-enterostomy. Died of inanition four 
months later. This was an extreme case of linitis plastica. Derveau says 
he should have done a jejunostomy in Y. (Table A, No. 58.) 

Pyloroplasty — one case. See Van Leersum. (Table B, No. 38.) 

Gastrostomy — two cases, (a) See Jonnesco and Grossman. (Table 
A, No. 34.) (h) Stretton (1909). Gastrostomy; died. (Table B, No. 
27.) 

Jejunostomy — four cases. 

Wickerhauser (1902), reported by Cackvoic. Gastrectomy indicated 
but impossible; jejunostomy performed; died seven days later from 
peritonitis. (Table B, No. 34.) 

Cackvoic (1902). Jejunostomy; died seven days later from hypostatic 
pneumonia. (Table B, No. 35.) 

v. Eiselberg (1902). Jejunostomy (Witzel). Well five years 
after. Eighteen days before this operation an exploratory laparotomy had 
been performed with the object of making a posterior gastro-enterostomy; 
this was found to be impossible. The abdomen was closed as the patient's 
consent for the formation of an artificial fistula had not been obtained. 
(Table A, No. 48.) 

Jonnesco and Grossman (1905). A typical gastrostomy was at- 
tempted under difficult conditions; it was not satisfactory, so a’ jejunostomy 
in Y was performed. Patient improved. A few weeks later an attempt 
was made to close the gastric fistula. Patient died two days later. (Table 
A, No. 34-) 

Manual Dilatation . — Finney ^ 1901), reported by McRae. Manual dila- 
tation for hour-glass constriction; died four days later. (Table A, No. 36.) 

CONCLUSIONS. 

1, Diffuse fibrosis of the stomach occurs without cancer. 

2. A large number of the cases reported are frankly can- 
cer and have no claim to be termed linitis plastica. On the 
other hand, some of the cases reported as linitis plastica are 
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scirrhous cancers. “ This is no doubt true of some of Br inton’s 
cases, for at that period the microscopical examinations were 
of necessity inadequate.” (Welch, personal communication.) 

3. The clinical diagnosis is rarely possible and at the best 
is always problematic. The microscopical diagnosis necessi- 
tates a careful and prolonged search for nests of cancer cells 
in order to exclude scirrhus. 

4. There is a possibility that the condition may be a pre- 
cancerous state, bearing somewhat the same relation to scir- 
rhous cancer that gastric ulcer bears to gastric carcinoma. 

5. The treatment is surgical. 

TABLE A.— BENIGN. 

Abstracts of Reported Cases of Linitis Plastica. 

1. Carriere, male, age 52. Gastric symptoms for four months; no 
tumor felt. Autopsy; hypertrophy of the stomach most marked in the 
pyloric region but extending on lesser curvature and anterior wall. 
Microscopical: benign. 

2. Trousseau, male, age 25. Active gastric symptoms for three 
months ; palpation gives a suggestion of thickened stomach wall. Autopsy : 
small, contracted, thick-walled stomach; no tumor. Diagnosis before 
autopsy : carcinoma. Microscopical : benign linitis plastica. 

3. Ballet, female, age 59. For several months pain, vomiting, and 
tenderness ; alcoholic history. Autopsy : ascites ; stomach about size of 
transverse colon; surface smooth; no adhesions; no ulceration of the 
mucosa; tissue hard and grated under the knife. Microscopical: marked 
connective-tissue increase in the submucosa. Original diagnosis : carcinoma 
of the stomach; revised: benign linitis plastica. 

4. Marignac, female, age 29. For twenty years obstinate constipa- 
tion alternating with diarrhoea; active gastric symptoms for six months; 
death from intestinal obstruction. Autopsy: ascites; stomach small, walls 
very thick, adhesions between stomach and colon; numerous small, white 
fibrous patches on the mesentery, peritoneum, and omentum; on rectum 
and colon contractions of fibrous tissue. Microscopical: lesions in the 
stomach, colon, and rectum similar; mucosa intact; submucosa four to 
five times normal thickness; muscularis hypertrophied; peritoneum thick- 
ened; seems to be a case of linitis plastica of the stomach, colon, and 
rectum. 

5. Nothnagel, male, age 23. Gastric disturbances for eight years; 
progressive pernicious ansemia. Autopsy: pernicious anaemia with small, 
thiclc-walled stomach ; tissue grated under knife. Microscopical ; suppres- 
sion of the gastric gl^ds and replacement by connective tissue; muscu- 
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laris and submucosa greatly thickened; glands non-malignant ; case of 
pernicious anamia with linitis plastica of the stomach. 

6. Broca, female, age 50. Gastric symptoms for seven years ; pain and 
vomiting; no blood; tumor in the epigastrium. Autopsy: small thick- 
walled stomach. Microscopical: benign. 

7. Snellen, male, age 52. Progressive gastric symptoms for two 
years; tumor in epigastrium. Autopsy: hypertrophy of the submucosa. 
Microscopical : mucosa shows lesions of chronic gastritis ; submucosa com- 
pact, fibrous infiltration; hypertrophy of the muscularis with fibrous infil- 
tration. 

8. Leudet, male. No clinical symptoms given. This case is quoted 
by Tourlet, but the evidence is not sufficient to call it a case of linitis 
plastica. 

9. ScHocH, male, age 32. Gastric symptoms for sixteen years. Autopsy : 
dilatation of the stomach with hypertrophy in the pylorus. Microscopical: 
marked thickening of the coats, most marked in the muscularis. This 
case is quoted by Tourlet, but seems to be a case of pyloric stenosis with 
dilatation of the stomach rather than a case of linitis plastica. 

10. Wilks, female, age 44. Alcoholic; no previous history is stated; 
present history dates back several weeks; apparently died of peritonitis. 
Autopsy: ascites; chronic fibrous peritonitis with numerous adhesions; 
omentum and colon show marked thickening; stomach small, thick-walled, 
and rigid. Microscopical: hypertrophy of the muscularis with marked 
involvement of the submucosa; peritoneum dense and fibrous; transverse 
colon, sigmoid, and rectum showed a similar lesion to that of the stomach ; 
no involvement of other abdominal organs. 

11. Hare, female, age 33. Moderately alcoholic; gastric symptoms for 
four to five years ; small tumor in the epigastrium. Autopsy : small, thick- 
walled stomach contained only four to five ounces ; numerous adhesions ; on 
section, hard, pearly gray in color ; 1.3 to 2.5 cm. thick. Microscopical : no 
ulceration of the mucosa and all coats including the peritoneum showed 
connective-tissue changes. Diagnosis before autopsy was cancer of the 
spleen or of the peritoneum; revised diagnosis: linitis plastica. This pa- 
tient was a laundress and was in the habit of pressing the iron against her 
stomach. 

12. Nauwerk, female, age 23. No clinical symptoms given. Autopsy : 
stomach fills two-thirds of the abdominal cavity; at the pylorus there is 
a fibrous tumor formed by the hypertrophy of the walls of the stomach 
and duodenum; no ulceration; no peritonitis; no glandular involvement; 
thickness 14 mm. Microscopical: benign. 

13. Henrot, male, age 39. Alcoholic; terminal symptoms were of 
three months’ duration; loss of appetite, and diarrhoea; ascites, adema of 
extremities; no tumor, epigastric pain, or vomiting. Autopsy: volume 
normal ; both orifices contracted ; walls very thick and resistant ; no ulcera- 
tion; fibrous plaques on small and large intestine; mesentery and omentum 
thickened. Microscopical: stomach and contracted portions of the small 
and large intestine showed the lesions of linitis plastica. 
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14. Durakd-Fardel, reported by Letulle. Alcoholic; for eight months 
has presented classical symptoms of cirrhosis of the liver. Autopsy: 
stomach sausage-shaped ; waH,s hard and thick ; cut like cartilage ; omentum 
shrunken and hard; liver cirrhotic. Microscopical: marked case of linitui 
plastica. Before the microscopical examination this was thought to be 
carcinoma of the stomach. 

15. Schmidt, female, age 46. Alcoholic; gastric symptoms for eight 
years ; vomited blood once ; no tumor. Autopsy : ascites ; diminution in size 
of all abdominal organs; stom.ach very small; walls hard and thick; no 
tumor, ulceration or scars. Microscopical : mucosa showed changes of the 
connective-tissue type; glands obliterated. 

16. Hanot and Gombault, male, age 45. For one year has com- 
plained of weakness and distention of the stomach; lately marked ascites 
and oedema of extremities; no tumor or vomiting. Autopsy: tuberculosis 
of the apices of the lungs; ascites; great and small omentum shrivelled 
up; adhesions between the pylorus, colon and neighboring structures; 
numerous glands ; stomach small, thick walled ; mucosa smooth and thick ; 
lesions most marked in the region of the pylorus. Microscopical: non- 
malignant linitis plastica; glands chronic adenitis. 

17. Dubujadoux, male, age 23. Non-alcoholic ; for three months vague 
pains in the right hypochondrium ; lately jaundice; some ascites and 
oedema around the ankles; no tumor. Autopsy; ascites; cirrhosis of the 
liver; stomach thickened at the pyloric end; mucous membrane pale and 
thick; marked increase in the submucosa and muscularis. Microscopical: 
benign linitis plastica. 

18. Form and, male, age 38. For ten months has had dyspepsia and 
vomiting; lately the vomiting has assumed the characteristic of an oesopha- 
geal regurgitation; symptoms disappeared a short time before death; 
no hematemesis. Autopsy: stomach very small, walls hard, 2.5 cm. 
thick; volume 130 to 150 c.c. On the posterior wall there is an ulcer, the 
base of which is the spleen; the lesion was thought to be cancer, but on 
microscopical examination it proved to be benign linitis plastica. 

19. Kahlden, female, age 60. Vague gastric trouble for one year 
and a half; vomitus contained blood during the last weeks: ascites; tumor. 
Autopsy: chronic fibrous peritonitis; atrophy and sclerosis of the omentum 
and stomach. Microscopical: diffuse connective tissue infiltration of all 
the walls of the stomach; the glands of the mucosa have largely dis- 
appeared. 

20. ViTi, male, age 68. Died with symptoms pointing to a chronic 
bronchitis and arteriosclerosis. Autopsy; small thick-walled stomach; no 
tumor; no ulcer; no stenosis of the pylorus. Micro-scopical : lesions of 
diffuse sclerosis throughout stomach; marked thickening of the mucosa; 
hypertrophy of the muscularis; serosa not involved. 

21. Rossini, male, age 49. Gastric symptoms for fourteen years; 
vomiting for ten; no tenderness or tumor; no hematemesis. Autopsy: 
stomach, greater curvature reaches to the level of the umbilicus; mucosa 
grayish-white with black patches; a mild stenosis of the pylorus due to 
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hypertrophy. Microscopical: mucosa infiltrated with connective-tissue; 
glandular epithelium normal in some portions, absent in others, and in 
still others shows hyaline degeneration; some of the gland tubules are 
cystic. Qinical diagnosis before autopsy was chronic gastritis; stenosis 
of the pylorus with gastrectasis. A few days before death fibrous cancer 
of the pylorus. Linitis plastica. 

22. Rosenheim, female, age 58. Symptoms for fifteen months; loss of 
appetite; pyrosis; nausea, tenderness, progressive emaciation, tumor and 
anachlorhydria, lactic acid present. Microscopical : showed a simple hyper- 
trophy of the pyloric region ; mucosa shows the lesion of an atropic gas- 
tritis. The clinical diagnosis before autopsy was pyloric cancer. 

23. Tillet, male. Duration of symptoms not stated. Complains of 
general weakness, dyspepsia, etc., without vomiting. Autopsy: stomach 
dilated: walls thick and cartilaginous, peritoneum not involved. Micro- 
scopical: hypertrophy of mucosa; connective-tissue infiltration of all the 
walls. Linitis plastica, benign. 

24. Gabbi, female, age 62. Gastric symptoms for several months; pain 
and vomiting acute in latter stages; anachlorhydria, lactic acid present; no 
blood; transverse tumor. Autopsy: ascites; grayish-white plaques re- 
sembling drops of wax on parietal and visceral peritoneum ; stomach small ; 
walls thick and hard; mucous membrane thrown into folds, pale; no ul- 
ceration; glands of the lesser curvature enlarged; similar thickenings in 
the intestine, most marked at the ileo-crecal junction. Microscopical: 
hypertrophy of all the layers of the stomach, most marked at pylorus; in 
the different layers the maximum change is in the submucosa. Linitis 
plastica, benign. Microscopical examination of the intestinal lesions shows 
them to be benign. 

25. Pilliet, male, age 55. Symptoms for about one year; lately, con- 

stipation and vomiting; hematemesis and melena; PI Cl present. Opera- 
tion by Chaput. Thick walled, hypertrophied stomach; gastro-enteros- 
tomy; death 48 hours later. Autopsy: Microscopical: interglandular 

gastritis; marked involvement of muscularis and submucosa; linitis plas- 
tica; non-cancerous. (Cornil.) j 

26. Deguy, male, age 57- Two previous attacks of acute articular rheu- 
matism ; gastric symptoms for over a year. The character of the symp- 
toms led to the belief that this was an oesophageal condition; this, how- 
ever, was ruled out by the use of a stomach tube ; diffuse mass. Autopsy : 
small, thick walled, rigid stomach; no adhesions. Microscopical: linitis 
plastica, benign. (Cornil.) This is the first recorded case in which the 
diagnosis was made during life and sustained by microscopical examination 
after death. 

37. Pedrazzini, male, age 66. Has been in the hospital a month ; loss 
of appetite; pain in the epigastrium; transverse tumor. Autopsy: small, 
hard, thick-walled stomach; secUon cartilaginous; pearly gray in color; 
mucosa pale and ansmic; all coats involved; most noticeable in sub- 
mucosa. Microscopical: linitis plastica, benign. 
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35. V. SuRY, male, age 60. Was treated for cardiac disease, then a 
diagnosis of carcinoma of the stomach and omentum with ascites was 
made. Had had stomach trouble for three years but the symptoms were 
overshadowed by the cardiac trouble until a short time before death. 
Autopsy: stomach, duodenum, colon, spleen, and liver bound together by 
firm adhesions; stomach small and thick walled. Microscopical: shows it 
to be a simple inflammatory lesion. (Schrumpmagen.) Excellent article. 

36. McCrae-Osler, male, age 48. Gastric symptoms for five years; 
admitted to the hospital with a diagnosis of carcinoma of the stomach; 
free HQ; lactic acid present; can only take a small amount of nutrition 
at one time. Operation by Finney. Found a small, contracted stomach 
with an hour-glass constriction ; manual dilatation of the constriction ; died 
four days later. Autopsy: no signs of malignancy or ulceration. Micro- 
scopical diagnosis : cirrhosis of the stomach. This is the second case on 
record in which the diagnosis was made during life and confirmed by 
microscopical examination. 

37. Osler-Henry, male, age 42. Alcoholic history; gastric symptoms 
for three years ; pernicious anaemia. Autopsy : marked decrease in size of 
stomach; pylorus thickened; cicatrix of old ulcer on lesser curvature; 
especially noticeable is the atrophy of the mucous membrane and the 
marked hypertrophy of the muscularis mucosa. 

38. Fenwick, male, age 45. Gastric symptoms for eighteen months. 
Autopsy: linitis plastica macroscopically and microscopically. 

39. Fenwick, male, age 50. Gastric symptoms two to three years; 
cardiac insufficiency marked. Autopsy: linitis plastica. 

40. Fenwick, male, age 54. Gastric symptoms for considerable period. 
Autopsy: linitis plastica. 

(In going over these cases of Fenwick’s they seem to have a marked 
likeness to the lesions of severe anaemia.) 

41. Jones, male, age 66. Symptoms of anemia and cardiac insuf- 
ficiency. Autopsy: benign atrophy of the stomach. 

42. Gelhaji, male, age 45. Gradual progressive gastric symptoms. 
Autopsy: Microscopical: shows a degeneration and atrophy of the gastric 
tubules. 

43. Marcy-Griffith, male, age 46. Gastric symptoms for five years; 
alcoholic history; can only take small amounts of food; diarrhoea. 
Autopsy: stomach very small; lumen contracted; holds 60 c.c.; mucosa 
smooth; stomach wall 1.5 cm. thick. Microscopical: mucosa very little 
changed; marked connective-tissue overgrowth in the muscularis; stellate 
cicatrix in the mucosa. 

44. Charles, male, age 73- Gastric symptoms, vomiting and diar- 
rhoea. Autopsy: small, thick-walled, tube-like stomach. Microscopical: 
linitis plastica, benign. Illustrated. 

45. Olliver, female, age 35. Gastric symptoms for two to three years. 

Autopsy : ascites ; stomach small ; holds loo cm. ; wall 1,5 cm. thick. Micro- 
scopical : linitis plastica, benign, ^ 
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nosis: cancer. Operation: total gastrectomy; small contracted stomach 
with adhesions; portion of abdomen wall resected as it was infiltrated. 
Microscopical : chronic inflammation with the predominance of connective- 
tissue element; no epithelial elements; old ulcer; well four years after; 
non-cancerous. First operative case on record. 

54. Halipre-Beaurain, male, age 60. Diagnosis of diabetes; no gas- 
tric symptoms; leucoplakial patches in mouth and on lips. Autopsy: 
stomach small and thick-walled; glands enlarged. Microscopical: linitis 
plastica, benign; glands benign. This case died>of diabetic cachexia. These 
authors reported two other cases which were cancerous in nature. See 
Table B. 

55. JorrAS (Van Orden), female, age 41. Had abdominal cramp 
from youth; lately pain and vomiting; no hematemesis; anachlorhydria; 
trace of blood in stools ; resistance in the epigastrium ; thought to be 
cancer. X-ray was taken and showed a stomach infantile in type; no 
stenosis; no peristaltic waves; bismuth passes readily into the small intes- 
tine; absence of stenosis speaks against cancer. This is the first reported 
case in which X-ray has revealed this condition. 

56. Boulton, female, age 22. Alcoholic; gastric symptoms for three 
years and a half; diarrhoea is marked; tumor. Made a diagnosis during 
life of linitis plastica (1862). On gross examination it appears to be linitis 
plastica, but as no microscopical examination is given, we cannot accept 
it. This is the first reported case in which the diagnosis was made 
during life. 

57. Holand, female, age 35. Three years ago noticed an enlargement 
of abdomen; tumor; indefinite gastric symptoms. Autopsy: dense, fibrous 
adhesions involving viscera and omentum; small, thick- walled stomach. 
Microscopical: benign linitis plastica. 

58. Derveau, male. Gastric symptoms for one year; pain, distress 
and vomiting; no hematemesis; anachlorhydria; cachexia; an extensive 
mass was felt and a pre-operative diagnosis of cancer of the pylorus with 
extension on the anterior wall and lesser curvature was made. Operation : 
stomach size of kidney and felt like kidney; numerous adhesions to all 
the neighboring organs; anterior gastro-enterostomy made; lumen of 
stomach greatly reduced; walls very thick. Case improved for a time but 
died four months later. Microscopical: extreme case of linitis plastica; 
benign- 

59. Phiixeppen, female, age 36. History was that of ulcer of the 
stomach; gastric symptoms for eight years; had marked hypochlorhydria; 
diarrhoea toward the close; died in the hospital after two months’ medical 
care. Autopsy: Macroscopical and microscopical: linitis plastica, benign; 
no ulceration. Writer thinks it is most often seen in tubercular subjects. 

6 cr 6 l. VmiDtt reports two cases of typical benign linitis plastioa 
complicated by tuberculosis and states that tUa 1wb«t«uJ*r is 

cpmmon io tWs diwase of the stomach. 
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KROM?BCHEa reports on the anitomy, histology, and pathogenesis of 
nine cases of sclerotic stenosis of the stomach and intestinal tract. 

63. Female, age 54. Death the result of a mitral stenosis. At autopsy 
a marked funnel-shaped stenosing hypertrophy was found; the pylorus 
was 7 cm. thick; on the surface of the stomach were fibrous patches; 
there was a similar lesion on sigmoid. The latter growth was the most 
marked at its mesenteric attachment. Microscopical: mucosa, nothing ab- 
normal; muscularis mucosa, intact, cedematous; submucosa, sclerosis, 
hypertrophy and cedema with a characteristic obliteration of the capil- 
laries; subserosa, peculiar calcareous deposit; circumscribed telangiectasis 
in the walls of stomach and sigmoid. 

63. Male, age 47. Cause of death: purulent cystitis, pyelonephritis, 
amyloid degeneration of the kidney. There was an old fibrous pleurisy, 
fibrous peritonitis, an induration of spleen and pancreas and a marked 
funnel-shaped stenosing hypertrophy of the pylorus, dilatation of stomach 
and a circumscribed telangiectasis. Telangiectasis and fibrous patches in 
rectum. Marked hypertrophy and sclerosis of bladder and ureters. Micro- 
scopical : gastro-intestinal tract, bladder, and ureters showed a combination 
of hypertrophy, sclerosis and oedema with a tendency to the obliteration of 
the capillaries of submucosa. 

64. Female, age 36. Diagnosis: cardiac insufficiency (bicuspid). 
Autopsy: marked arteriosclerosis, dilatation of heart, induration of lungs 
and liver, fibrous peritonitis, hypertrophy of pylorus and the small and large 
intestine, ulcer of rectum. Microscopical: marked necrosis of the atropic 
mucous membrane of the small intestine, 3 combination of oedema, hyper- 
trophy and sclerosis of the connective tissue elements, causing a com- 
pression of blood vessels which leads to an obliteration or dilatation. 

65. Male, age 79. Chronic endocarditis of the mitral and aortic valves, 
arterio-sclerosis, empyema of lungs; hypertrophy and stenosis of pylorus; 
small intestine involved. Microscopical: cedema, sclerosis and hyalin de- 
generation of the thickened pylorus and corresponding lesion in the 
small intestine. 

66. Female, age 64. Arteriosclerosis, secondary endocarditis, venous 
hyperaemia, oedema, pyloric hypertrophy. Microscopical: mild inflamma- 
tion of mucous membrane; oedema, sclerosis and hyalin degeneration of 
the muscularis, submucosa and serosa. 

67. Male, age 49. Arteriosclerosis, secondary endocarditis, marked 
pyloric hypertrophy, venous hyperaemia, oedema, and atrophy of intestine. 
Microscopical : mild inflammation of mucous membrane, oedema, sclerosis 
and hyalin degeneration of the muscularis, submucosa and serosa. 

68. Male, age 62. Clinical diagnosis: gastric cancer. Autopsy: gen- 
eral arteriosclerosis, hypertrophy of heart; interstitial myocarditis, venous 
hyperaemia, oedema pylorus; marked hypertrophy with stenosis; intestine 
cedematous, at places atrophy. Microscopical: mild inflammation of mu- 
cous membrane, oedema, sclerosis and hyalin degeneration of the mus- 
cularis, submucosa and serosa. 
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69. Male, age 44. Villous cancer of bladder ; fatty, degeneration of 
heart muscle; adhesive pleurisy; oedema of lungs; fibrous perihepatitis; 
pyloric hypertrophy. Microscopical: marked cedematous involvement of 
the sclerotic and hypertrophic connective tissue of stomach and small 
intestine. 

The above cases of Krompecher’s series show a benign stenosis of the 
pylorus; with the exception of Case 68 they were all discovered at 
autopsy. 

Cases 62, 6s, 66, 67 had non-compensating hearts with arteriosclerosis. 
Cases 63 and 69 had bilateral adhesive pleuritis, empyema, perihepatitis and 
heart weakness. Cases 64 and 68 had extensive arteriosclerosis. Ages 
range from 36, 42, 49, 49, 54, 62, 64, 79—5 men, 3 women, 

70. Male, age 22. Died of incarceration and peritonitis. Autopsy: 
degeneration of heart, oedema of lungs, cedema of small intestine; chronic 
peritonitis, wax-like plaques on the serosa of the stomach and intestine. 
These plaques show a combination of hypertrophy, sclerosis and oedema; 
some of them show calcareous sclerotic tissue. The sclerosis is most 
marked in the submucosa and many of the vessels are collapsed. 

From the study of this case Krompecher pictures the steps: first, a 
chronic venous cedema caused by cardiac insufficiency, arteriosclerosis, 
callus pleuritis, chronic empyema, etc., and following on this is an cedema 
and induration. In the literature the reports, as a rule, are confined to the 
stomach and do not give the lesions of the other viscera. He concludes 
that gastro-intestinal sclerostenosis bears a near relation to venous con- 
gestion and oedema; third, the pathological process is similar to sclero- 
derma, begins with cedema and ends with sclerosis. 


Lyle. The patient, B. B., was transferred from the medical 
service of Dr. Janeway to the surgical service of Division B, 
St. Luke’s Hospital. 

Diagnosis . — Partial volvulus of stomach with abdominal ad- 
hesions. 

Admitted June ii ; transferred to surgical side, July 23, 1907. 

History. — ^Woman, single, aged forty; Swede, occupation, 
cook. 

Family History . — Father had kidney trouble and rheumatism. 
Three children had rheumatism, two had cardiac complications; 
third attack two years later, in bed five weeks ; last January was 
in bed three weeks with an attack of rheumatism. This was 
followed by an otitis media, which lasted four weeks. Has noc- 
turnal dyspnoea, suffers from pain, palpitation, dizziness, and 
syncope. Menses irregular and painful. No history of syphilis. 
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Present History . — Five days ago had sharp, cran^p-Iike pains 
in the left lumbar and inguinal regions, radiating downward and 
inward into the thigh. These pains persisted for three days, 
then disappeared, to reappear on the second day after: felt 
nauseated, but did not vomit. These attacks came at irregular 
intervals and bore no relation to the taking of food. Co.nplained 
of tenderness at a point just to the left of umbilicus. 

LT-ination: Some increased frequency, somewhat cloudy; 
otherwise negative. Bowels constipated, appetite poor. 

Physical Examination. — Patient, woman, weight 98 lbs. ; 
large frame; poorly nourished; skin and mucous membranes 
anaemic; tongue clean. 

Pulse: Irregular and of poor force. 

Heart: Apex in sixth space, 4^4 inches to left; action some- 
what irregular. There was a harsh, blowing, systolic murmur 
heard at the apex; a second one heard over the pulmonic area. 
Second pulmonic accentuated ; right border one inch to the right. 

Lungs : Clear. 

Abdomen: Tenderness and slight muscular spasm one inch 
down and to the left of the umbilicus. No mass made out. 
Liver enlarged. Spleen not felt. Right kidney palpable. Rectal 
and vaginal examination negative. 

Extremities: Superficial glands enlarged. 

Blood: Leucocytes, 11,532; polynuclears, 74 per cent; 
lymphocytes, 26 per cent.; hsemoglobin, 70 per cent. Urine 
normal. 

Patient was examined in hot bath, and a sense of muscular 
resistance was experienced in the upper left quadrant. 

Tuberculin injected. No reaction. 

June 12: Patient still complained of severe attacks of pain 
in the epigastric region, had several attacks a day — no relation 
to the taking of food. 

June 19: Attacks of pain continued — several every day. At 
times the pain radiated upward into the left a.xilla and across 
the abdomen. The attacks grew more severe. 

Stomach analysis,, June 4, 1907: Total acidity, 56; free HCl, 
20 ; no lactic acid ; no Boas-Oppler bacilli ; no blood. 

As the condition was steadily growing worse, she was trans- 
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ferred to the surgical side for operation, the diagnosis being 
gastric adhesions. 

Operation by Dr. Lyle, July 27, 1907. On opening the ab- 
dominal cavity a mass of adhesions was encountered and the 
exact relation of the parts could not be made out. On separating 
the adhesions, it was found that the stomach was half rotated 
to the left, and the pylorus was firmly fixed by a short, dense, 
fibrous band to abdominal wall one inch and a quarter to the 
left of the umbilicus; there was a corresponding twist in the 
great omentum. The stomach itself was about half the size of a 
fist, puckered, and scarred. Over the region of the pylorus 
and lesser curvature the wall was markedly thickened and con- 
gested, suggesting a possible old ulcer or a new growth. A 
portion of tissue was removed for examination. Glands enlarged. 
It was decided to shorten the gastrohepatic ligament to prevent 
the recurrence of the rotation, and to do a gastro-enterostomy. 
During the shortening of the ligament, the patient’s condition 
became serious, so the gastro-enterostomy was abandoned and 
the abdomen closed. The patient was returned to the ward. 
From the second day on she made an uninterrupted recovery. She 
left the hospital on the fifteenth day, apparently cured of all her 
symptoms. 

• The examination of the tissue removed showed granulation 
tissue, young connective tissue with areas of chronic inflammation. 
Nothing pointing to malignancy. Patient was seen eight months 
later, when she appeared to be well and strong. 

Patient was again admitted to the hospital August 20, 1908. 

History . — Since leaving the hospital she has been perfectly 
well, provided she limits her food in quantity. The quality does 
not seem to make any difference. Five weeks ago began to 
vomit half an hour after eating. The ingestion of food causes 
considerable pain, which pain is referred to the old scar. The 
patient can take only small quantities of food. Pain is sharp 
and cramp-like in character and radiates down the left leg 
to the knee; has gradually grown worse, and is very severe 
at the present time. Some burning in throat and eructations 
of gas. Has lost 25 lbs. in 8 months. Has grown quite weak. 
Occasional attacks of dizziness; no symptoms of loss of cardiac 
compensation. Stomach contents show a slight increase of total 
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acidity and free HCl on the first examination ; the second a loss 
of acidity and free HCL 

Abdomen: Concave, soft, and relaxed. There is a firm 
linear scar, three inches long, half way between ensiform and 
umbilicus. Some tenderness in the epigastric region. No mass 
made out. Outline of stomach could not be mapped out. Six 
ounces of water distended the organ and gave considerable 
distress. 

Diagnosis . — Possible gastric adhesions. With the previous 
history in view, it was thought advisable to place the patient 
under medical treatment for gastric ulcer before proceeding to 
operation. Patient put on Lenhartz’s regimen. There was no 
improvement. 

Operation September 9, 1908. Dr. Lyle. 

On opening the abdominal cavity, a small, shrunken, and 
scarred stomach was found covered with adhesions — some of 
these dense, others thin ; they extended from the anterior surface 
to the abdominal wall and from the lesser curvature to the under 
surface of the liver. The lesser curvature was represented by 
a dense, scar-like mass, radiating from which were folds of 
thickened tissue and adhesions. The distance from the pylorus 
to the oesophageal opening, measured along what remained of 
the lesser curvature, was less than one-half inch. The stomach 
was contracted to about the size of a goose egg, and was almost 
circular in shape. The stomach wall seemed to be twice the 
normal thickness. 

A no-loop posterior gastrojejunostomy was performed ; con- 
siderable difficulty was experienced, due to the smallness of 
the stomach and the thickness of its walls. The patient made a 
prompt and rapid recovery and was out of bed on the thirteenth 
day. 

Since leaving the hospital she has been under careful obser- 
vation, and is well and strong. Has gained 35 ibs., and worked 
steadily since leaving the hospital. The stomach contents still 
show a diminished acidity. 

At the first operation the condition was not recognized, and it 
was thought to be a case of ulcer of the stomach with the 
formation of numerous perigastric adhesions, accompanied by 
accidental rotation of the stomach. The walls of the stomach at 
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that time were thickened and scarred. The freeing of the ad- 
hesions and shortening of the gastrohepatic ligament gave relief 
for al rost a year. 

At the second operation the uniform increased thickness of the 
walls and the marked diminution of the size of the stomach, plus 
the scarring, showing that something else than a contraction fol- 
lowing a simple ulcer had to be dealt with. In the causation of 
this case we have a combination of two factors, each of which have 
been given as a cause of the disease. We have a well-marked 
history of chronic passive hyperasmia from cardiac insufficiency 
(the result of repeated attacks of rheumatism), and a strong 
possibility of multiple peptic ulcers. The chronic condition, 
plus the irritation set up by the ulcers, would undoubtedly be 
a sufficient stimulus to start changes in the connective-tissue 
elements of the stomach, and thus lead to marked general con- 
traction ; with the contractions would come of necessity a thick- 
ening of the walls, until we find a rigid organ with greatly 
diminished lumen and thickened walls, as found in this case. 

Note. — Since the preparation of this report the patient has 
had four distinct attacks of toxic erythema, due to the taking 
of meat. These attacks can be controlled by the addition of 
some dilute HCl and pepsin, showing that her stomach digestion 
is below par for digestion of meats. 

TABLE B. 

Cases Reported as Linitis Plastica which are Malignant in Nature. 

1. Weil. T. G., male, age 61. Two months before entering 
hospital noticed a tumor in pyloric region; tenderness; regurgitating 
vomiting; died of purulent pleurisy. Cachexia was a very prominent 
symptom. Autopsy: stomach wall is 2.5 cm. thick; mucosa normal; sub- 
mucosa was replaced by a bard, dry tissue which furnished no juice on 
scraping; head of pancreas and prevertebral glands invaded; peritoneum 
not involved. Microscopical: mucosa a little invaded by new growth; 
muscularis destroyed ; submucosa makes two-thirds of the thickness ; con- 
siders this a new plastic growth similar to a fusiform sarcoma. 

2. Lyonnet, female. Symptoms for ten months. Autopsy : enormous 
diffuse thickening of the whole stomach; secondary deposits in the pan- 
creas and heart ; ascites ; enlargement of the glands. Microscopical : ma- 
lignant linitis plastica. 

3. BEZANqoN, male, age 41. Alcoholic; symptoms for a year; vomit- 
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ing quarter of an hour after eating; pain. Autopsy: stenosis of the 
pylorus formed of sclerotic tissue; no ulceration; stomach somewhat 
dilated. Microscopical: a typical epithelioma (Bezanqon). Chronic in- 
flammation without cancer. (Cornil.) 

4. Tilger, female, age 35. Progressive gastric symptoms for two 
years; induration of pylorus; stomach dilated. Autopsy: marked sten- 
osis of the pylorus; stomach walls thick. Microscopical: all coats hyper- 
trophied; submucosa most marked; between connective-tissue there are 
masses of epithelial cells denoting cancerous degeneration; mucosa shows 
the lesions of chronic gastritis. (Plates with detailed e.'camination.) 

5. Bret-Paviot, female, age 43. Alcoholic; insidious onset beginning 
four years before; last eighteen months has had attacks of colic and 
diarrhoea; persistent vomiting; no hematemesis; no melena; stomach tube 
appeared to stop at the cardia; tumor. Autopsy: ascites; stomach white 
in color, cylindrical with the calibre of the colon, tw'o-thirds of its e.vtcnt 
involved; numerous adhesions; similar lesion in colon; two tumors on 
ovary, possible cancers or fibro-myomata. Microscopical : all coats show’ 
connective-tissue infiltration, the maximum being in the submucosa ; epithe- 
lial cells are found here and there. Examination of an ulcer in the cardiac 
region shows it to be non-cancerous. This is classed by Tourlct as benign 
but it is undoubtedly malignant. 

6. Lepine, cit. by Bret-Paviot, female, age 49. Progressive gastric 
symptoms for two years; diarrhoea and vomiting at close; no hematemesis; 
no melena. Autopsy: small, thick-walled, adherent stomach; section is 
pearly white in color and grates under knife; glands of the lesser curva- 
ture involved. Microscopical: mucosa lymphoid hyperplasia; submucosa 
infiltrated with undulating connective-tissue fibres in the meshes of which 
are epithelial cells. This is quoted by Tourlet as being benign but is 
undoubtedly malignant. 

7. Pilliet-Sakoukaphis, male, age 31. Pain in the right side; loss of 
appetite; ascites; thought to be a cirrhosis or tubercular peritonitis; pa- 
tient never vomited; died three years and a half after onset. Autopsy: 
stomach about the size of the closed fist; walls thick and hard; numerous 
adhesions ; mucosa thickened ; no ulceration. Microscopical : all coats of 
the stomach equally involved ; embryonal infiltration at the pylorus ; at 
greater curvature the mucous membrane is thinned; numerous round and 
fusiform cells present; the muscularis mucosa has disappeared; submu- 
cosa connective-tissue, infiltration with fusiform cells; vessels show’ endo- 
arteritis; the colon presents similar lesions. Tourlet classifies this as 
a benign case. 

8. Petibon, male, age 54. Has had indefinite gastric symptoms for 
years; symptoms of chronic gastritis for six months; tumor. Autopsy: 
small, thick-walled stomach ; oesophagus involved ; glands enlarged. Micro- 
scopical : linitis plastica, cancerous. 

9. Verhoeghe, male, age 60. Gastric symptoms for more than a year; 
regurgitation is marked; alcoholic. Autopsy; shrunken, rigid stonjach 
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resembling coil of small intestine. Microscopical: cylindrical epithelioma 
with connective-tissue infiltration: linitis plastica, malignant. 

10. Brissaud (Tourlet), male, age 34. Alcoholic; lues six years previ- 
ously; gastric symptoms for a year; vomits immediately after taking 
food ; lately vomiting has become incessant ; stomach is not dilated ; tumor 
in the region of the pylorus; no hematemesis; no melena. Operation: 
pylorectomy by Debet Pre-operative diagnosis: chronic gastritis with 
fibrous stenosis of the pylorus. Portion removed at operation shows a 
neoplasm in the form of a cylinder 6 cm. long; consistency of the walls 
recall a fibroma or myoma. Microscopical : by Monod. This is quoted as 
benign by Tourlet. Schacher says it is a typical epithelioma. P. 77. 
Patient well four months after. 

11. Vautrin-Hoche, male, age 29. Gastro-enterostomy ; two months 
after operation patient returned, suffering from a vicious circle; entero- 
enterostomy performed; death the following day. Stomach small, thick 
walled ; retroperitoneal adhesions. Microscopical : diffuse epithelioma ap- 
pearing in the zone of an old ulcer. 

12. Schacher, service of Brissaud, female, age 55. Active gastric 
symptoms for five months; patient had had pains in the epigastrium for 
six years but had attributed them to her occupation which necessitated 
pressing with a heavy iron; constipation is marked; she had a total 
abdominal hysterectomy performed; both ovaries showed cysts. Opera- 
tion gave no relief. Autopsy: stomach presents a hard, rigid, annular 
thickening; numerous adhesions; colon adherent to stomach, gall-bladder 
invaded by new growth; stomach adherent to posterior abdominal wall; 
cfficum involved at the base of appendix; sigmoid and rectum also show 
cancerous invasion. Microscopical : shows it to be a gastric tumor local- 
ized in the lesser portion of the stomach with anterior and posterior 
peritoneal adhesions. Schacher considers this a linitis plastica of cancer- 
ous nature. The course of the tumor has terminated in a generalization 
of the disease showing that the linitis plastica was a malignant cancer 
of epithelial origin. Excellent article, well illustrated. 

13. Weiss (Schacher-Boechel), female, age 50. Gastric symptoms for 
several years; tumor. Operation: partial gastrectomy. Weiss thought it 
to be pure linitis plastica. Microscopical examination was made by Hoche, 
There is some doubt about the diagnosis of linitis plastica as an epithelial 
infiltration was found at the site of the old ulcer. This appears to be 
a diffuse infiltration of typical epithelial elements in the sclerotic inflamma- 
tion of the cicatrix of an old ulcer ; possibly this is a cancer developing 
on an old ulcer (?). This case is reported by Boechel as being well two 
years and a half after. (Boechel, p. 162, No. 38.) 

14. Spillmann (Schacher), male, age 47- Gastric symptoms for one 
year; stomach not enlarged; no tumor; death from cachexia. Autopsy; 
lesions of linitis plastica most marked in pyloric region. Microscopical: 
diffuse neoplastic infiltration of an epithelial type in the sclerotic tissue. 

15. Weiss, male, age 32. Died shortly after admission to hospital of 
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apparent cancer of the stomach; pylorus admitted little finger; antrum 
occupied by a tumor about the size of half a mandarin; stomacli wall 
hard, pearly white in color ; retroperitoneal “ callus ” ; mesenteric and duo- 
denal plaques. This is a case of epithelial linitis plastica type, having 
its origin in an old ulcer. 

16. Gayet-Patel, female, age 44. Gastric symptoms for eight months ; 
no dilatation; no stasis; diffuse tumefaction in the region of the pylorus; 
free HCl absent. Total gastrectomy by Jaboulay. Stomach movable; 
pylorus hard and thickened; mottling and cloudiness of peritoneum; in 
the mucous membrane, near the pylorus, is a small erosion. Microscopical : 
evidence of connective-tissue in all layers ; here and there cells of an epithe- 
lial character. Probably inflammation started from a cancerous base. One 
year later rectum was removed; it showed a recurrence. (Bret-Paviot.) 

17. Vautrin, male, age 29. Gastric symptoms; vomiting; no hemate- 
mesis; pyloric tumor; partial gastrectomy. Patient died two years and 
a half after of acute tuberculosis; there were no signs of a recurrence. 
At the first examination two years and a half before there were no 
cancerous elements; a later examination showed suspicious cells in the 
connective tissue stroma indicating an epithelial degeneration. Bocchel, 
p. 95. Schacher says it was linitis plastica of epithelial type. Final con- 
clusion — scirrhous epithelioma of glandular origin. 

18. Curtis showed the stomach, ileum and colon as examples of linitis 
plastica, benign. On account of the protest he went over the sections again 
and found a small area which was cancerous. (Neurofibromatose car- 
cinomateus.) “There exists in this case a very systemic propagation of 
the cancer cells following the tracks of the nerves.” No clinical symptoms 
given. 

19. Mouriguand, male, age 28. Gastric symptoms for eighteen months ; 
tumor at the pylorus; stasis; free HQ; partial gastrectomy. (Poncet.) 
Well twenty-two months after. Diagnosis of linitis plastica was made 
(Paviot) ; there were signs of an old ulcer. Microscopical: hypertrophy 
of glandular region; glands non-cancerous ; infiltration of submucosa and 
muscularis by a new production of connective tissue. Paviot considers 
these cells to be of neoplastic nature. 

20. Mouisset-Chalier, male, age 71. Gastric symptoms for two years; 
pain on pressure; sense of resistance in epigastrium; no hematemesis. 
Autopsy: small, rigid, tube-like stomach; numerous peritoneal adhesions; 
cut section pearly white; no ulceration in mucous membrane; no tumor; 
cancerous mass in liver. Microscopical: linitis plastica, cancerous. 

21. Menard, female, age 53. Gastric symptoms for two years simulat- 
ing a stenosis of the oesophagus; smooth tumor in the epigastrium; in- 
testinal paresis; cachexial death. Autopsy: cancerous infiltration of the 
stomach, omentum and mesentery. This does not seem to be a case of 
linitis plastica but rather a case of carcinoma of the stomach. 

22. Farog, male, age 41. Vague gastric symptoms for one year; clinical 
course that of cancer. Autopsy: cancerous linitis plastica of the stomach; 
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neoplasm starting in the mucous membrane of the pylorus and extending 
to the abdominal walls. Patient had a neoplasm in the breast. No 
diagnosis is given other than that there were nodules in the skin. This 
looks like a recurrence after a breast tumor and not linitis plastica. 

23. Lorkain, male, age 55. Gives the symptoms of pyloric obstruction. 
Autopsy: linitis plastica, cancerous. 

24. Lecene, male, age 50. Presents cancer of the pylorus with sten- 
osis; stomach intolerant of food; anachlorhydria. Operation: pylorec- 
tomy; stomach small, rigid and tube-like; Microscopical: carcinomatous 
cells found in the mucosa and in the neighboring lymphatic; involvement 
most marked in submucosa and muscularis. 

25. Quenu, male, age 32. Gastric symptoms for four years; trans- 
verse mass in, the epigastrium. Diagnosis; carcinoma of the pylorus. 
Operation: partial gastrectomy. Gross findings those of linitis plastica. 
Microscopical: shows it to be cancerous in nature. 

26. Quenu, female, age 28. Gastric symptoms for less than a year; 
epigastric tumor. Pylorectomy. No adhesions. Gross: had the aspect 
of scirrhous cancer. Microscopical : linitis plastica, malignant. Died three 
years and a half after. 

27. Stretton, female, age 56. Symptoms for three months which were 
supposed to be due to a cancer of the oesophagus. Gastrostomy was done. 
Stomach was hard, thick walled and contracted; capacity about one and a 
half ounces. (Leather bottle stomach.) Microscopical: shows it to be 
a spheroidal cell carcinoma. 

28. Rossi, male, age 50. Clinical diagnosis cirrhosis of the liver. 
Autopsy: Gross: appearance is that of linitis plastica with adhesions; 
stomach is small and drawn up under the ribs ; perisplenitis and perihep- 
atitis. Microscopical: mucous membrane shows evidence of an old tu- 
bercular inflammation in the muscularis mucosa; the submucosa shows a 
great enlargement due to connective-tissue in which are found some cel- 
lular fusiform elements of epithelial nature. He does not consider them 
cancerous; gland parenchyma not affected; capillaries invaded by epithe-' 
lial elements similar to those of the gastric wall. This appears to be 
linitis plastica of a cancerous nature. Note: possible tubercular influence. 

29. Rossi, female, age 20. Symptoms for five months; tumor; no 
free HCl, blood or lactic acid. Operation ; partial gastrectomy. Gross : 
linitis plastica; no ulceration; cylindrical, thick-walled sac; glands en- 
larged. Died three months later of intestinal obstruction. Microscopical : 
linitis plastica, cancerous. 

30. Testi-Zaccaria, male, age 50. Gastric symptoms for ten months; 
alcoholic; vomiting; had characteristics of cancer. Gross: linitis plastica. 
Microscopical: scirrhous carcinoma, nature could not be accurately de- 
termined. The author has no doubt that this is an epithelial form of a 
scirrhous cancer. 

31. Cardi, female, age 32. Gastric symptoms for two years; vomiting; 
HCl absent Microscopical: linitis plastica without adhesions; lesions 
occupy pyloric half ; on surface are white, fibrous plaques. There is a 
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possibility of old ulcer. Microscopical: high grade of linitis plastica v-ith 
scirrhous cancer. 

32. CiGNOzzi, male, age 61. Clinical diagnosis: hepatic cirrhosis with 
ascites; no direct gastric symptoms; intense diarrho:a; ascites and oedema 
of lower extremities. Autopsy: ascites; thickened posterior wall; wa.vy 
looking deposits on parietal peritoneum; thickened gastric wall with 
nodules; nodule in the lung; heart showed myocarditis with cardiac insuf- 
ficiency; chronic tuberculosis of right pulmonary apex. Cause of death, 
acute perforating peritonitis. This seems to be a case of scirrhous cancer 
having its origin in the glandular elements. Cignozzi classes this case 
as a primary retroperitoneal endothelioma with secondary nodules in the 
stomach and left lung. 

33. Cignozzi, female, age 38. Gastric symptoms for fifteen years; 
dilated stomach; tumor in the pyloric region. Operation: Gastro-cntcr- 
ostomy (TriconniJ ; pylorus the seat of an annular tumefaction which ex- 
tends from the pylorus to the posterior wall and greater curvature. Died 
eight days later. “ Probable linitis plastica of endothelial type. The 
form of the cells, the arrangement of the alveoli and tubules, the absence 
of any epithelial elements exclude a cancerous process and point to an 
endothelial neoplasm." 

34. Cackovic, male, age 36. Lung symptoms for two years; gastric 
symptoms of long standing; stomach held 100 c.c. ; no tumor. Operation; 
jejunostomy. (Wickerhauser.) Gross: typical linitis plastica. Gastrec- 
tomy indicated but technically impossible so jejunostomy was done. 
Died from peritonitis seven days later. Microscopical: showed it to be 
cancerous. 

35. Cackovic, male, age 60. Gastric symptoms for six months; sense 
of resistance at pylorus ; stomach holds 50 c.c. Operation : stomach small, 
thick walled; presents a tumor about the size of an apple; numerous ad- 
hesions. Jejunostomy. Patient died seven days later from hypostatic 
pneumonia. Diagnosis: linitis plastica, malignant. 

The diagnosis in the above two cases was made during life. In read- 
ing them over they seem to be nothing more than scirrhous cancers. 

36. Scott reports a case non-malignant stenosis of the pylorus- and 
duodenum ; the pathological findings make it doubtful whether this case 
should be admitted. 

37. Pollock, female, age 49. Gastric symptoms for two years; sense 
of resistance in the pyloric region. Autopsy: shrunlcen stomach, thick 
walled ; thought to be cancer but careful e.xamination shows no ulceration 
or malignancy; there seemed to be some doubt in Quain’s mind so it is 
placed in the malignant list. 

38. Van Leersum-Rolgens, female, age 22. Gastric symptoms for 
years; anachlorhydria. Operation: marked stenosis of the pyloric region, 
extending into the duodenum; pyloroplasty failure; three weeks later gas- 
trectomy. Gross: showed specirrien of linitis plastica arising from an old 
ulcer. Microscopical : epithelial elements found ; malignant. 

39. Folli-Bernardelli, male, age 60. Gastric symptoms for ten 
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months; no hematemesis. Autopsy; Gross: linitis plastica. Micro- 
scopical: linitis plastica, cancerous type; involvement of glands. 

40. Folxi-Bernardelli, male, age 62. No clinical history. Autopsy; 
Gross: linitis plastica; no ulceration. Microscopical: linitis plastica, 
cancerous. 

41. Folli-Berkakdelli, male, age 47. Gastric symptoms for one 
month; vomiting with small traces of blood; tumor in the epigastrium; 
ascites. Autopsy: very small, thick-walled stomach adherent to dia- 
phragm and pancreas; mucosa pale; no ulceration. Microscopical: sub- 
mucosa greatly thickened; contained abundant cellular elements; the 
epithelial cells had coalesced, forming small centres and infiltrating the 
neighboring tissue; glands enlarged; linitis plastica, cancerous. 

42. Folli-Bernardelli, male, age 79. No clinical history; complete 
involvement of the stomach which was shrunken, thick walled and cartilag- 
inous to feel ; mucous membrane smooth ; no ulceration ; glands involved. 
Microscopical: marked increase in connective-tissue elements with infil- 
tration of epithelial cells. Linitis plastica, cancerous. 

43. Morone, female, age 46. Gastric symptoms for eighteen months; 
tumor in the epigastrium ; marked ansemia ; hypochlorhydria ; hema- 
temesis. Pre-operative diagnosis: cancer of the lesser curvature develop- 
ing on an old ulcer with secondary involvement of the pylorus. Operation 
by Tasini. Partial resection; linitis plastica of half the stomach; glands 
not involved. Patient well fourteen months after. Microscopical: linitis 
plastica ( epithelioma) . 

44. Rivet, male, age 52, Gastric symptoms for two months; alcoholic; 
no hsematemesis ; no melena; no tumor. Autopsy: tuberculosis of the 
lungs; stomach contracted and adherent. Microscopical: linitis plastica, 
cancerous. The interest in this case is that there were no symptoms until 
two months before death. 

45. Danel, female, age 34. Gastric symptoms for two years; alter- 
nating diarrhoea and constipation; no distention; no definite hematemesis 
or melena; marked cachexia; transverse cylindrical tumor. Diagnosis; 
epithelioma of the pylorus extending to the greater curvature. Operation: 
partial gastrectomy (Duret). Patient died three days later of shock. 
Autopsy : stomach small, shrunken and thick walled ; omentum thickened 
and covered with whitish plaques ; glands enlarged ; no adhesions. Micro- 
scopical : linitis plastica, cancerous. 

46. Duplant, male, age 73. No clinical symptoms. Autopsy; showed 
a greatly shrunken stomach covered by a thickened serosa; the thick- 
ened pylorus gave the appearance of a neoplasm ; it is a diffuse neoplastic 
infiltration of the stomach with ulceration of the mucous membrane ; 
glands enlarged. From gross examination the diagnosis lies between 
benign linitis plastica and a diffuse epithelioma. Microscopical : sections 
were not given at the time of the report 

47. Marie. No clinical history; no data as regards autopsy. State- 
ment is made that it is linitis plastica of a cancerous type. 
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48 . Marie. No clinical history. Autopsy: small, hard stomach with 
a retroperitoneal callus; no visible tumor; small ulcer near the pylorus; 
linitis plastica, cancerous. 

49. Lorrain, male, age 55. In the hospital for a short time with 
symptoms of stenosis of the pylorus. Autopsy: small, thick walled, con- 
tracted stomach. Microscopical : linitis plastica, cancerous. 

50. Babes-Mironesca describe a case in which the gross findings 
somewhat resemble a linitis plastica but the microscopical e.xamination 
shows it to be a gelatinous carcinoma. 

51. HALiPRi-BEAURAiN, male, age 54. Alcoholic; gastric symptoms for 
eight months; no solid food tolerated; small tumor. Autopsy: stomach 
shrunken; feels like a rubber cylinder; middle of the transverse colon 
shows a fibrous ring; fibrous patches on the small intestine; glands en- 
larged. Microscopical: linitis plastica, cancerous. 

52. Halipre-Beaurain, male, age 72. Rheumatic; no gastric symp- 
toms ; diarrhoea. Autopsy : stomach resembles a segment of the small 
intestine; greater curvature measures 6 cm.; walls very thick and resis- 
tant. Microscopical: linitis plastica, malignant There were no gastric 
symptoms in spite of the advanced pathological condition. The patient 
died of bronchial pneumonia. 

53. Delamare-Brelet, male, age 63. Alcoholic ; gastric symptoms for 
four years; ascites and mdema of the lower extremities; alternating diar- 
rheea and constipation; the symptoms seem to be those of cirrhosis. 
Autopsy: ascites; liver small; mass of adhesions involving gall-bladder, 
greater and lesser omentum, etc.; stomach small, thick walled; holds only 
150 cm.; 10 to 15 mm. thick; glands hard and small. Linitis plastica of an 
epitlieliomatous nature. 

54. Faroy, female, age 41. A few indefinite gastric symptoms before 
entering hospital; vomiting and progressive cachexia; death three months 
and a half after entering. Autopsy: small, contracted, thick-walled 
stomach; circular infiltration extending from the greater to the lesser 
curvature and making an hour-glass contraction; small intestine involved; 
suspicious nodules in the skin; numerous adhesions to the neighboring 
organs. 

55. Cova-Bons, age 64. Died at 70, Symptoms recurred several 
times. First diagnosis was diffuse carcinoma of the stomach; second, 
linitis plastica with pyloric stenosis (?). Sense of resistance in the epi- 
gastrium; anachlorhydria ; lactic acid present; cachexia marked. Autopsy: 
linitis plastica, cancerous. 

56. Roussy presents before the Anat. Soc. of Paris four specimens of 
linitis plastica, in which the cancerous nature is evident from the histo- 
logical examination. Two are of the generalized form and two of the 
localized. 

Female, age 61. Linitis plastica, generalized. Short time in hospital 
and died of profound cachexia. No diagnosis was made. Stomach small, 
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EXTENSIVE REMOVALS OF INTESTINE. 


REPORT OF A CASE OF RECOVERy AFTER RESECTION^ OF TEN’ FEET EIGHT 
INCHES OF THE ILEUM. 

BY J. DAWSON WHITALL, M.D., 

OF PHILADELPHIA. 


Da Costa says (“Modern Surgery/’ 8oi) that the re- 
moval of more than six and two-thirds feet of gut will produce 
nutritional disturbances in an adult; that a child tolerates 
relatively larger amounts resected than an adult. Dressman 
reported 26 cases in which more than 3 feet 3 inches were 
removed, while Alexander Blaney {Brit. Med. Journal, Nov. 
16, 1901) adds seven cases from literature and says that in 
nine of the 33 cases death occurred soon after operation. 
The late Nicholas Senn claimed that a third of the intestine 
was the extreme limit to be excised wu'thout inanition followf- 
ing. Roswell Park {Buffalo Med. Journal, Apr., 1903) re- 
ports the following resections in wdiich over 6 feet 6 inches 
of intestine were removed, to w'hich I have added the case 
herein reported. 


Operator Amount Removcij Result 


(1) Koeberle 

(2) Kocher 

(3) Dressman 

(4) Shepherd 

(5) Kukula 

(6) Harris 

(7) Hayes 

(8) Peck 

(9) Lawers 

(10) Roswell Park.. 

(11) Payr 

(13) Maydl 

(13) Fantino 

(14) Monprofit 

(is) T. D. Whitall. . 
^6) Ruggi 

(17) Von Eiselsberg 

(18) Obalinski 


6 ft. 

10 in. 


6 ft. 

II in. 


7 ft. 

3 in. 


7 ft. 

9 in. 


7 ft. 

9 in. 


7 ft. 

10 in. 


8 ft. 

45 in. 


8 ft. 

si in. 


8 ft. 

9 in. 


8 ft. 

9 in. 


9 ft. 

04 in* 


9 ft. 

4 in. 

Died three wtelm later. 

10 ft. 

4 in. 


xo ft. 

4 in. 


10 ft. 

8 in. 


II ft. 

0 in. 


1 1 ft. 

3 in. 


13 ft. 

3 in. 

Dbd. 
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Several elements enter into the prognosis of these cases: 

1. The amount of gut left after the resection is variable, 
as the entire bowel may vary from 15 feet 6 inches to 31 feet 
10 inches (Treves); The length of the jejunum is about 8 
feet or two-fifths of the small bowel; the ileum about 12 feet 
or three-fifths of the small intestine ; the colon about 5 feet. 

2. The location of the portion removed; the nearer the 
resection is done to the stomach the more serious the outcome, 
the most dangerous in order being duodenum, jejunum, ileum 
and lastly colon. 

3. Whether there has been fecal contamination of the peri- 
toneum; cases of course that have a rupture of the bowel and 
fecal extravasation have less chance of recovery because of 
the resulting septic peritonitis. 

4. Age and physical condition of the patient has a great 
deal to do with the convalescence; the old bearing resection 
badly, while the reverse is true in the young. Patients who 
are sufifering from malignant disease (sarcoma or carcinoma), 
who are tuberculous, who are generally “run down” have 
less chance of recovery. 

Author’s Case. — M. G., female, married, white, aged twenty- ■ 
three years. About one. year ago was confined, labor normal, but 
had a portion of the placenta retained, which later caused a pro- 
nounced sepsis. After a rather stormy convalescence (following 
a curettement) she finally recovered, but always complained of 
pain at the brim of the pelvis on the left side. This pain was 
often agonizing, causing her to faint several times. She last 
saw her menses four months ago, and considered herself normally 
pregpiant. Symptoms of a detached placenta intervened, but she 
ran no temperature. On July 10, 1911, she had a convulsion (had 
had albumin and casts in the urine for some time) and was 
admitted to the Northwestern General Hospital. She was hur- 
riedly prepared for a curettement by another physician.' The 
placenta was immediately over the bs uteri and came away easily, 
■while portions of a macerated foetus (four months) were gradu- 
ally removed. Then a portion of tissue was grasped and pulled 
down, when it was seen to be bowel., 
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Up to this time I had not seen the patient; she had h.ecu 
under ether two hours, but was in fairly good condition. The 
abdomen was hastily scrubbed up. A four inch incision was 
made in the median line and the uterus e.xposed ; the gut was seen 
protruding from a perforation on the left anterior portion of th.e 
fundus uteri. The bowel was gently withdrawn frosn the lUc-rus ; 
it was then seen that the mesentery supplying that portion of 
the gut had been entirely stripped of its connection with the 
bowel. There was little if any bleeding from the mesentery {the 
vessels having retracted and clotted). The bowel was not torn 
or opened at any point. All the intestine that had no mesentery 
was resected; both ends were ligated, stumps touched with car- 
bolic acid then alcohol ; the ends invaginated with a purse-string 
suture. A lateral entero-enterostomy was then done. The torn 
mesentery was then whipped over and over with a continuous 
No. 3 chromic gut suture for its entire length. The distal end 
was about five inches from the caecum. The hole in tiie uterus 
was then closed with a mattress suture. The abdomen was 
closed in layers. 

The belly was filled with a quart of hot saline solution, while 
drainage consisting of a rubber tube was placed in the lower angle 
of the wound to the anastomosis; four pieces of plain gauze (two 
to the cul-de-sac and one to each side). Sterile dressings were 
applied. Time of operation was V/2 hours, making a total of 
3^4 hours under ether. During this time she was given 1/30 
gr. strychnine sulphate twice, and was very slighty shocked. 
Within fifteen minutes after she was put to bed she had reacted 
and was out of ether. 

The specimen of gut removed was then measured in the pres- 
ence of the physicians present and was found to be 10 ft. S inches. 

The patient was placed on saline solution, after the metiiod of 
Murphy, and given morphine sulphate gr. 34 - She had surpris- 
ingly little discomfort during her entire convalescence. The drain- 
age was profuse and the wound had to be dressed daily. The 
Murphy treatment was discontinued after 48 hours. On die 
fourth day a triplex enema w'as given with very good result. 
For several days after, patient moved the bov.'cls nor.mally and 
passed a large amount of gas. Medication consisted or strychnine 
sulphate, gr. 1/30 t.i.d. Nourishment was given every' f.vo hours 
— albumin water and broths for the first week, then soft diet, 
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Several elements enter into the prognosis of these cases: 

1. The amount of gut left after the resection is variable, 
as the entire bowel may vary from 15 feet 6 inches to 31 feet 
10 inches (Treves). The length of the jejunum is about 8 
feet or two-fifths of the small bowel ; the ileum about 12 feet 
or three-fifths of the small intestine; the colon about 5 feet. 

2. The location of the portion removed; the nearer the 
resection is done to the stomach the more serious the outcome, 
the most dangerous in order being duodenum, jejunum, ileum 
and lastly colon. 

3. Whether there has been fecal contamination of the peri- 
toneum; cases of course that have a rupture of the bowel and 
fecal extravasation have less chance of recovery because of 
the resulting septic peritonitis. 

4. Age and physical condition of the patient has a great 
deal to do with the convalescence; the old bearing resection 
badly, while the reverse is true in the young. Patients who 
are suffering from malignant disease (sarcoma or carcinoma), 
who are tuberculous, who are generally “run down” have 
less chance of recovery. 

Author’s Case.-^M. G., female, married, white, aged twenty- 
three years. About one, year ago was confined, labor normal, but 
had a portion of the placenta retained, which later caused a, pro- 
nounced sepsis. After a rather stormy convalescence (following 
a curettement) she finally recovered, but always complained of 
pain at the brim of the pelvis on the left side. This pain was 
often agonizing, causing her to faint several times. She last 
saw her menses four months ago, and considered herself normally 
pregnant. Symptoms of a detached placenta intervened, but she 
ran no temperature. On July 10, 1911, she had a convulsion (had 
had albumin and casts in the urine for some time) and was 
admitted to the Northwestern General Hospital. She was hur- 
riedly prepared for a curettement by another physician." The 
placenta was immediately over the 6s uteri and came away easily, 
while portions of a macerated foetus (four months) were gradu- 
ally removed. Then a portion of tissue was grasped and pulled 
down, when it was seen to be bowel.. . ; 
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Up to this time I had not seen the patient; she had been 
under ether two hours, but was in fairly good condition. The 
abdomen was hastily scrubbed up, A four inch incision was 
made in the median line and the uterus exposed ; the gut was seen 
protruding from a perforation on the left anterior portion of the 
fundus uteri. The bowel was gently withdrawn from the uterus ; 
it was then seen that the mesentery supplying that portion of 
the gut had been entirely stripped of its connection with the 
bowel. There was little if any bleeding from the mesentery (the 
vessels having retracted and clotted). The bowel was not torn 
or opened at any point. Ail the intestine that had no mesentery 
was resected; both ends were ligated, stumps touched with car- 
bolic acid then alcohol ; the ends invaginated with a purse-string 
suture. A lateral entero-enterostomy was then done. The torn 
mesentery was then whipped over and over with a continuous 
No. 3 chromic gut suture for its entire length. The distal end 
was about five inches from the csecum. The hole in the uterus 
was then closed with a mattress suture. The abdomen was 
closed in layers. 

The belly was filled with a quart of hot saline solution, while 
drainage consisting of a rubber tube was placed in the lower angle 
of the wound to the anastomosis; four pieces of plain gauze (two 
to the cul-de-sac and one to each side). Sterile dressings were 
applied. Time of operation was hours, making a total of 
hours under ether. During this time she was given 1/30 
gr. strychnine sulphate twice, and was very slighty shocked. 
Within fifteen minutes after she was put to bed she had reacted 
and was out of ether. 

The specimen of gut removed was then measured in the pres- 
ence of the physicians present and wa'S found to be 10 ft. 8 inches. 

The patient was placed on saline solution, after the method of 
Murphy, and given morphine sulphate gr. She had surpris- 
ingly little discomfort during her entire convalescence. The drain- 
age was profuse and the wound had to be dressed daily. The 
Murphy treatment was discontinued after 48 hours. On the 
fourth day a triplex enema was given with very good result. 
For several days after, patient moved the bowels normally and 
passed a large amount of gas. Medication consisted of strychnine 
sulphate, gr. i /30 t.i.d. Nourishment was given every two hours 
— albumin water and broths for the first week, then soft diet, 
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and, after the nineteenth day, general diet. The drainage tube 
was gradually removed each day and a portion cut off, as was the 
gauze packing. All drainage was out by the eighteenth day, the 
wound cavity containing nothing but serum. The other portion 
of the incision healed by first intention. Patient left the hos- 
pital on the twenty-sixth day. Her bowels appeared normal in 
every respect. After being home for two days, as a result of 
her moving around too freely, she developed a phlebitis of the 
right femoral vein. Under rest, elevation, and the use of an 
ichthyol dressing (50 per cent.) the condition cleared up in ten 
days. 

Granting that the ileum is about 12 feet, the patient should 
have about i foot 6 inches left of this portion of the small bowel. 
The writer realizes that even yet nutritional disturbances may 
follow, but up to the present time her physical condition is 
entirely satisfactory. 

This case is reported with the desire that other seemingly 
hopeless cases of intestinal injury (or new growth) may have 
the benefit of extensive resection. 



RIGHT INGUIHAL HERNIA FOLLOWING 
APPENDECTOMY. 


BY JOSEPH PIERRE HOGUET, M.D,, 

OF NEW YORK. 

Instructor in Surgery in the Cornell University Medical School. 


For some time past the importance of preserving the 
nerves of the abdominal wall in doing laparotomies has been 
more or less realized, but it is doubtful if many know what 
the result of the destruction of one or more of these nerves 
means. This general subject has been gone over before in 
a previous paper published by the author in the Annals of 
Surgery for August, 1911. It was while working on that 
subject that the frequency of right inguinal hernia, after the 
apparent injury to one of the abdominal nerves in doing an ap- 
pendectomy, became apparent In order to establish more 
exactly the frequency of this condition, the records of St. 
Luke’s Hospital, of New York City, were gone through and 
the history and physical examination of the last 190 cases of 
right inguinal hernia were looked through, in order to find 
out whether the patient had had an antecedent appendectomy. 
All congenital and double acquired hernias were naturally 
omitted. • 

For the privilege of using these records and reporting 
these cases, the author is indebted to Drs. C. L. Gibson and 
Robert Abbe, on whose services these patients were admitted 
to the hospital. 

Altogether eight cases of right inguinal hernia were found 
in which there had been a history of an antecedent appendec- 
tomy, the time of appearance of the hernia varying, the short- 
est one being two weeks after leaving the hospital and the long- 
est, four years. The greater proportion occurred in those 
cases in which the appendix wound had been drained, and in 
which, of necessity, it was larger, with a greater chance of 
24 673 
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nerve injury, whether by directly cutting the nerve in doing 
the laparotomy or by the pressure on the latter by a drainage 
tube. 

One case of special interest may be mentioned here, that 
of a young man, who was operated upon for acute appendicitis, 
the wound being drained. He stayed in the hospital six weeks, 
and was readmitted six years afterward with the history that 
his wound had given him no trouble until two weeks before 
admission, when it became swollen and tender. The old wound 
was then incised on two separate occasions, and considerable 
pus found between the layers of the abdominal wall. This healed 
up in about four weeks, and he left the hospital only to be 
readmitted in 15 days with a right inguinal hernia which he 
said he had noticed for the first time two or three days after his 
last leaving the hospital. 

The reason for the appearance of these hernias is quite 
obvious. Practically all of the muscles in the region of the 
inguinal canal receive their nerve supply from the first lumbar 
nerve through its iliohypogastric and ilio-inguinal branches, 
the former supplying considerably more muscle, especially 
the lower part of the internal oblique and transversalis, com- 
monly known as the conjoined tendon. The ilio-inguinal nerve 
is practically out of reach of the surgeon, emerging as it does 
just below Poupart’s ligament about one and a half inches 
internal to and below the anterior superior spine of the ilium. 
The iliohypogastric branch, however, is generally more than 
one inch above the preceding, and runs downward and inward 
between the internal oblique and transversalis muscles. It 
crosses a line drawn from the umbilicus to the anterior 
superior spine almost two inches above the latter. Although 
the ordinary McBurney incision would run roughly parallel to 
the nerve, it can easily be seen in what danger the latter is, even 
though the fibres of the internal oblique are separated and not 
cut. The twelfth dorsal nerve takes the same course more than 
one inch higher up and is generally double. 

Of course many cases are seen in which there is not only 
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a right inguinal hernia but also a hernia in the appendix scar. 
An example is given in one of the cases cited below. This 
naturally ensues from the cutting of the nerve, so that the 
muscle on the inner part of the wound being paralyzed is so 
flaccid that it not only admits the passage of a ventral hernia, 
but also causes a certain amount of retraction of the internal 
oblique and transversalis from Poupart’s ligament, so that an 
inguinal hernia ensues. 

The more essential points in the histories of the eight cases 
found in the hospital records are given below. 

Case I. — Appendectomy through McBurney incision for acute 
appendicitis with spreading peritonitis. Wound drained, patient 
left hospital in five weeks. Readmitted ten months from date 
of first operation with a hernia in the appendix scar, and a right 
inguinal hernia, the latter having first been noticed one month 
before. Left inguinal region normal. 

Case II. — ^Appendectomy through McBurney incision for 
acute appendicitis with general peritonitis, counterincision in loin. 
Both ’wounds drained. Patient left hospital cured in six weeks. 
Readmitted three years and two months from date of first opera- 
tion with a right inguinal hernia, which had appeared thirteen 
months previously. Left inguinal region normal. 

Case III. — ^Appendectomy through McBurney incision for 
chronic appendicitis. Wound healed per primam, patient left 
the hospital in ten days. Readmitted in one month with a 'right 
inguinal hernia which had first appeared two weeks before. Left 
side normal. 

Case IV. — Appendectomy through McBurney incision for 
acute appendicitis. Wound drained, patient left hospital in four 
weeks. Readmitted in one month with a right inguinal hernia 
first noticed two weeks before. Left side normal. 

Case V. — Appendectomy through McBurney incision for 
chronic appendicitis, in hospital ten days. Readmitted four years 
from date of first operation with a right inguinal hernia which 
had existed one year. Left side normal. 

Case VI. — ^Appendectomy for acute appendicitis. Wound 
drained, patient left hospital in six weeks. Readmitted in four 
years, with a right inguinal hernia that had existed six months. 
Left side normal. 
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Case VII. — ^Appendectomy for chronic appendicitis, McBur- 
ney incision. Left hospital in ten days. Readmitted in eighteen 
months with a right inguinal hernia that had existed two months. 
Left side normal. 

Case VIII. — ^The case of abscess in old appendix scar men- 
tioned above. 

Several other cases of this kind have lately been observed. 
One was a right direct hernia which had appeared one month 
after an appendectomy. This man had never had any trouble in 
the inguinal region before, and when seen the left side was 
normal. Another case was that of a young man who had had 
an appendectomy through a Kammerer incision, and noticed a 
swelling in the right groin three months after the operation. 

Of course, eight cases out of 190 is not a large percentage, 
but the claim can justly be made that these are very conserva- 
tive figures. It is very possible that there have been others 
out of the 190 who had trouble and who did not come back to 
St. Luke's Hospital to be operated upon for the hernia, or the 
fact of the antecedent appendectomy might have been over- 
looked by the historian. Yet, to the author’s mind, this is a 
condition that really exists and, although recognized, enough 
attention has not been paid to it. 



FRACTURE-DISLOCATION OF THE ATLAS. 


BY F. L. CARSON, M.D., 

OF SHAWNEE, OEXA. 

Reports of cases recovering after fracture-dislocations of 
the atlas are not infrequent, and my excuse in reporting this 
case is because recovery followed what was apparently a sec- 
ondary myelitis, from which recovery seemed impossible, with 
the patient in such a desperate condition that operation seemed 
out of the question, and palliative measures alone were used. 

i 

Case I. — W. T., aged twenty-nine, while riding on a roller 
coaster, standing erect, was thrown forcibly while at about the 
height of twelve feet, striking on his forehead, producing ex- 
treme extension. He was immediately stunned but not uncon- 
scious, was picked up, and with a little assistance went home. 
He complained of severe pain and stiffness of the neck, associated 
with swelling in the region below the right mastoid. 

The patient was seen by various physicians before a correct 
diagnosis was made, after which a plaster jacket was applied, 
with relief from the pain and stiffness, from which he had suffered 
since the accident. 

About two months after the accident the patient resumed 
his occupation as a street car motorman. He continued in 
this capacity without much inconvenience, until one cold, stormy 
night his car struck a drift, giving him a severe jolt and causing 
a return of the pain. His physician again applied the plaster 
jacket but this time without relief, and finally he was brought 
home, at which time I saw him in consultation, about four months 
after the injury. 

Examination . — ^Well nourished male. His head turned to 
the left. Involuntary contractures of all four limbs. Breathing 
entirely diaphragmatic. Complete analgesia below the clavicle. 
Incontinence of fseces and retention of urine. Hands and feet 
flexed. Marked prominence of posterior part of neck just 
below the mastoid. Bulging in the pharynx. 
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Patient was placed on his back and a collar around the chin 
and ■ occiput applied, from which an 8-pound weight, over a 
pulley, was suspended. The head of the bed was raised about 
four inches, to overcome the traction. The pain at once became 
less severe, the paralysis after several weeks began to recede, 
first improving in the feet, then the legs, then the body, later the 
arms, and last of all the foreai'ms. After allowing the patient 
to get out of bed an ambulatory extension apparatus was applied 
and worn for several months. 

At the present time after nearly two years since the injury, 
the hands present evidence of paralysis. The fingers are clumsy, 
the interossei are atrophied, and the strength of the hands is 
very much impaired. The neck is much less rigid, there is no 
pain on attempts at motion. Swallowing food, at first difficult, 
is now easy. The patient at the present time is doing some 
manual labor, and is in fine general health. 

The accompanying skiagram, while rather poor, shows the 
displacement to be marked. The recovery in this case, after a 
secondary myelitis, is unusual, and I believed worth reporting. 
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MUSCLE GRAFTING FOR GUNSHOT WOUND OF 
THE SHOULDER. 

BY BENJAMIN BRABSON CATES, M.D., 

OF KNOXVILLE, TENN. 

If the end results of traumatic surgery are not always 
brilliant, the surgeon may console himself with the thought 
that, even if the cosmetic effect may not be all that is- desired, 
the functional utility of the limb is restored ofttimes to a 
surprising degree even in apparently hopeless cases, so that 
in the face of discouraging prospects it is often well worth 
while to adopt an expectant plan of treatment. Because in 
so doing, as time goes on, some plan may suggest itself 
whereby other tissues may be substituted for the destroyed 
parts, and the surgeon not only may have the satisfaction of 
seeing his patient go out with a useful limb, but he may also 
feel repaid for the time and labor devoted to the individual 
whose limb he saved. Besides he is spared that compunction 
of conscience and the element of doubt as to the course pur- 
sued had he sacrificed an essential part of the body before 
trying conservative methods. 

Such a case illustrating the point under consideration was 
brought to me by Dr. J. D. Norton of Wildwood Springs, 
Tenn., and which I hereby report as follows: 

December 27, 1910, Leonard D., farmer, aged twenty-one, a 
fine specimen of physical manhood, was out hunting with an 
old fashioned breech loading hammer gun. Attempting to cross 
a picket wired fence, he thrust the barrel of the gun, muzzle 
first between the pickets, the butt of the gun resting on the near 
side of the fence. He then climbed over the fence, and as he 
did so, being a heavy man, he bent the fence forward. As he 
attempted to pick up the gun by the muzzle, the stock still being 
in the fence, the fence flew back and in so doing caught one of 
the hammers in the wire. As a result the gun was discharged; 
the load tore away the front of the man’s axilla, tlie insertion 
of the pectoralis major, and the upper third of the biceps muscle ; 
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it also made an oblique fracture of the surgical neck of the 
humerus. 

The patient lived twenty miles in the country, consequently 
I did not see him until the next morning, as it was impossible 
to get him to the hospital earlier. 

Examination showed a fearfully lacerated and contused wound, 
laying open the entire axillary space, exposing the brachial plexus 
of nerves, the main axillary vessels, and the deltoid muscle which 
were intact. 

I nailed' the fractured ends of the bone together (the nail 
subsequently loosened up and was removed) and packed the 
wound with corrosive sublimate gauze. The wound was kept 
open and packed with corrosive sublimate compresses in order 
to allow the devitalized tissue to slough and in order to watch 
developments, such as secondary hemorrhage; etc. 

January 3, 1911, he had a slight hemorrhage from the an- 
terior circumflex artery, which was controlled by compression. 
January 10, 1911, he nearly bled to death from sloughing of a 
branch artery near the brachial, as the blood ran down under 
him and was not noticed by the attendant. This was also con- 
trolled by pacldng. For twenty-four hours he hovered between 
life and death but. finally rallied satisfactorily. 

After all necrotic tissue had been thrown off and the sup- 
puration had , nearly ceased and the wound had commenced to 
cicatrize, the problem became important to devise some way to 
give him a useful arm and to cover over the axillary space. 

I did not wait for complete cicatrization before operating 
on account of the danger of scar tissue causing ischaemic paralysis 
and the probability of great difficulty in identifying the different 
structures. 

In order to understand the steps taken to restore the function 
of the arm and shoulder, it will be necessary to remember the 
condition of things confronting us. 

Here was a patient with the axillary space laid open, the 
axillary vessels and nerves exposed, the biceps nearly to the 
middle of the arm gone (making flexion of the forearm impos- 
sible), the head of the humerus ankylosed, and a fracture of 
its surgical neck. 

It occurred to me that by resecting the head of the humerus 
with an inch or more of the shaft we could shorten the arm 



Showing result of plastic to cover in defect of wall of axilla caused by a 
gunshot wound. I. ribbon of skin taken from arm: II, Hap from cht-.'.t. 
Note the degree of flexion of the forearm. 
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ON IMPACTED FRACTURES THROUGH AND NEAR 
THE FEMORAL NECK. 

BY V. ZACHARY COPE, M.D., M.S. (Lond.), F.R.C.S. (Eng.), 

OF LONDON, 

Surgical Registrar to St. Mary’s Hospital. 


The main object of this paper is to call attention to 
the comparative frequency of impacted fracture near and 
through the neck of the femur, and to point to some features 
which may cause difficulty in diagnosis. The subject of 
injuries around the hip is time-worn, but many facts demon- 
strated by the Rontgen rays have not yet obtained due prom- 
inence in the current text-books on general surgery. Till 
comparatively recent years, the question of fracture near the 
hip resolved itself into distinguishing between “ intracapsu- 
lar and “ extracapsular ” fractures of the femoral neck. 
Hard and fast distinctions were laid down whereby the one 
or other could be diagnosed, and outside the conventional 
types of injury diagnosis was doubtful. Intracapsular frac- 
ture of the neck of the femur was said seldom to be due to 
direct violence and rarely to be impacted. This teaching 
must have been responsible for many mistakes in diagnosis. 

We are concerned here only with those injuries in which 
impaction occurs. These are almost always due to direct 
violence. In the event of direct violence being applied over 
the great trochanter, as in the common accident of a fall 
upon the hip, the force is transmitted along the femoral 
neck. This oblique force can be resolved into a horizontal 
crushing component which leads to impaction, and a vertical 
component which is most likely responsible for the upward 
displacement of the trochanter and shaft. According to the 
exact direction of the applied force, these horizontal and 
vertical components vary, and there result different kinds 
of fractures and displacements. In the case of indirect 
6S2 
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violence, it is rare to get impaction primarily, though this 
may result from the fall upon the trochanter which frequently 
follows. 

It is a law of mechanics that when a force acts transversely 
to a straight rigid rod fixed at one point, the breaking strain 
at any particular place is greater the nearer to that fixed 
point. In the case of a jar transmitted upward through the 
femur, the line of force passes vertically up through the top 
of the shaft and acts more or less transversely to the neck. 
The centre of rotation in the head may be taken as the fixed 
point, and the breaking strain along the neck wull increase 
as the head is approached. This accounts for the fact that 
indirect violence usually causes a fracture of the neck just 
below the head (subcapitalis) and also for the occasional 
separation of the epiphysis of. the head from a similar injury. 
It will be noted, however, that such indirect force only tends 
to produce vertical displacement, and there is no horizontal 
force which would lead to impaction. 

The form of direct injury which causes an impacted frac- 
ture is usually a fall, whereby tlie hip strikes the ground, 
more rarely some heavy object falling on the hip may be 
responsible. The precise lesion resulting depends upon the 
age of the patient and the direction of the injuring force. Up 
to the age of twenty, at which time the epiphysis of the head 
should be joined to the neck, it is not unusual for the 
epiphyseal attachment to give way and a traumatic coxa vara 
to result, though fracture of the neck at this age is by no 
means unknown. During middle age and later years an im- 
pacted fracture of the neck or trochanter region results. 

The position of the fractures cannot be foretold by con- 
sidering the amount or kind of violence. Similar injuries 
may lead to fractures at different places. 

For descriptive purposes we may divide impacted fracture.s 
in this region into: (i) impacted fractures through the 
neck of the femur wholly within die capsule; (2) impacted 
fractures through the base of the femoral neck or in the 
trochanter region. It must be understood that by an im- 
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pacted fracture we mean one in which the fragments are not 
movable on one another immediately after the accident 
Many such a fracture becomes unimpacted owing to ill- 
directed manipulation. As soon as it is evident that serious 
injury has occurred, no rough handling should be undertaken 
before the X-rays have indicated the presence or othenvise 
of impacted fracture. 

(i) Impacted fracture of the femoral neck within the 
capsule is not of such infrequent occurrence as the text-, 
books would have us believe. A treatise on fractures pub- 
lished only last year states with regard to fracture of the 
neck of the femur: “rarely this form of fracture may 
arise from blows upon the trochanter.” This statement 
perpetuates the traditional view held before the introduction 
of X-rays. It can be definitely asserted , that it is compara- 
tively common to find an impacted fracture of the femoral 
neck wholly within the capsule, resulting from violence 
directly applied over the great trochanter. 

There are two groups of cases. The first conform more 
or less to the t3q)e description of “ extracapsular ” fractures, 
i.e.^ shortening, eversion, and loss of power in the limb, but 
unless considerable violence is used crepitus will not be elicited. 
Bruising over the hip may or may not be a noticeable feature. 

The second variety is atypical, and gives rise to varying 
deformity according to the direction of impaction. Slight 
shortening and various degrees of flexion, adduction, and 
inversion result. There are three reasons why an error of 
diagnosis may occur in this fracture. In the first place the 
shortening is but slight, half an inch or under being quite 
usual. Those who have done much measuring of lower limbs 
will appreciate the statement that differences of half an inch 
or xmder are not always easy to determine; for it may be 
difficult to locate the anterior superior spine accurately in a 
fat subject, and sometimes spasm of the muscles will prevent 
the limbs being adjusted symmetrically to the pelvis. 
Secondly, the impaction may produce an attitude of the limb 
not usually associated with fracture; for instance, in the 
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Impacted fracture of base of neck. The common type of injury. Tijc de:ache<l top of 
great trochanter can be seen displaced inward. See Tig. a. 
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second case quoted below,' the position assumed by the limb 
resembled that due to a dorsal dislocation of the hip. Thirdly, 
the loss of function at the hip may not be complete. It 
may be possible for the patient to lift the limb off the bed 
or even to Bear the weight on it and walk about, though 
limping. 

As illustrations of the two groups of cases the following 
will serve: 

Case I. — ^W. P., aged sixty-five, was knocked down and fell 
on the right hip. On admission (September, 1910) there was 
eversion and slight abduction of the right lower limb, which was 
half an inch shorter than the opposite member. Pressure over 
the great trochanter was painful, but no bruising was visible. 
The iliotibial band was slacker than on the sound side. Voluntary 
movement at the hip-joint was just possible, but painful. 
Skiagraphy showed an impacted fracture of the femoral neck 
near the head, and wholly within the capsule (see Skiagram I). 

This illustrates the first type. The second group is 
exemplified in the next case. 

Case IL — W. S., aged thirty-eight. Fell off a bicycle on 
the right hip three weeks before admission. For a short time 
he rested, but soon got about again, though he limped painfully. 
His injury was not treated as a fracture, and no improvement 
took place. On admission (August, 1910) he was still able to 
walk, though with difficulty. The right lower limb was three- 
eighths of an inch shorter than the left, and was kept in a 
position of fle.xion and slight adduction. Abduction was im- 
possible. Rotation outward and inward was limited and painful. 
There was pain on pressure over the great trochanter, which 
was no nearer the middle line than that of the opposite side. 
A skiagram showed a fracture of the neck within the capsule 
and just below the head. The neck was impacted tightly into 
the upper part of the cancellous tissue of the head in such a 
way as to account for the adduction and flexion of the limb 
(see Skiagram II). 
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In both the above cases movement at the hip-joint was 
possible though attended by pain. In the second patient the 
position of the limb simulated dorsal dislocation, but by 
considering the nature of the injury, the small amount of 
shortening, and the rather atypical deformity, a diagnosis 
was possible apart from the X-ray finding. 

Owing to the kindness of Dr. Harrison Orton I am able 
to include a skiagram of another case. 

Case III. — Patient fell off a bicycle on to the hip. He 
worked for two days afterwards, getting about his ordinary 
vocation though with some pain. Then he was compelled to 
take to bed. The skiagram was obtained five days after the 
accident. It shows a tightly impacted fracture through the neck 
(see Skiagram III). 

It is quite possible that some cases of fracture through 
the neck caused by indirect violence {i.e., the common fracture 
in very old people) may become tightly impacted because 
of an immediate subsequent fall upon the trochanter of the 
affected side. In most of the cases I have seen, though 
chiefly affecting elderly people, this causation was negatived 
by the nature of the accident. The following case, which 
I am able to give owing to the courtesy of Mr. Warren Low, 
illustrates this possibility. I can do no better than give the 
account in Mr. Low’s own words. 

Case IV. — “ The patient was an active old gentleman aged 
seventy-three, who, two years before I saw him, whilst travelling 
in Italy, tripped and fell upon his trochanter. He continued 
his sightseeing for the day, but stayed in bed for the next five 
days. He was afterwards able to get about, visiting Florence 
and Rome. He had been seen by an Italian doctor who assured 
him that nothing was broken. This assurance was repeated in 
Paris where he again sought advice, and again when he reached 
London. I may mention that he stated that, some time after the 
accident, while travelling to Paris in a jolting train he felt a sud- 
den sharp pain in the hip region, and ever after that the hip gave 
him more trouble. I saw him two years after the accident, and 
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whatever may have been obscure before, was then quite obvious. 
The movements round the left hip-joint were quite free witli 
the exception of internal rotation and abduction, but active 
movements though free were feeble. The limb was one and 
a half inches shorter than its fellow, and the trochanter vras 
above Nekton's line. Moreover, on rotating the femur, the 
trochanter rotated on its own axis and not through the arc of 
a circle of which the neck of the bone was the radius. It v.-as 
not a difficult matter to diagnose a fracture of the neck of the 
bone with a false joint, and this was confirmed by skiagraphy,” 

This case must have been a tightly impacted fracture at 
the first, else it could not have been altogether missed by 
the doctors who saw him at or soon after the occurrence of 
the accident. 

(2) Impacted fracture through the base of the femoral 
neck and the trochanter region includes all those whicli used 
to be loosely called “ extracapsular fracture of the neck,” a 
terminology anatomically incorrect and clinically of doubtful 
value. 

From outward appearance it is often difficult or im- 
possible to tell whether this fracture or an impacted fracture 
near the head has occurred. Both occur in middle or old 
age, and result from the same kind of violence. Perhaps 
slightly greater force is responsible for fracture through the 
base of the neck, for shortening and eversion of the limb 
and bruising over the trochanter are more marked in these 
cases. Owing to this greater bruising and more '.severe 
injury, movement at the hip is more uncommon. But liie 
mechanism of the two fractures is quite different. In fracture 
through the neck the firm tissue of the lower part of the 
neclv is driven and tightly impacted into the cancellous tis.sue 
of the upper part of the head; in fracture through the base 
pf the neck the cancellous tissue of the great Irociianter 
is split up by a firm wedge of bony tissue belonging to the 
cervix femoris. This wedging of the cervix into the tro- 
chanter region is responsible for two or tliree secondary 
fractures which frequently complicate the primary breakage 
(see Fig. i). 
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One is due to vertical splitting of the great trochanter, 
and usually separates off the posterior part of the great 
trochanter and the adjoining bone, including the lesser 
trochanter and even a little of the shaft beyond; another 
is horizontal, and detaches the top of the great trochanter 
from the previous fragment. Occasionally, and probably 
from a greater degree of violence, the lesser trochanter and 
a flake of adjacent bone from the shaft are split off, owing 
to the cutting action of the lower compact tissue of the neck. 

It has been pointed out by Ralph Thompson that the 
calcar femorale probably plays an important part in the 
causation of these secondary fractures. The calcar is a 
vertical plate of more compact bone standing upright in the 
midst of the cancellous tissues of the femoral neck. Its 
base is attached to the inner and under surface of the neck 
as far down as the lesser trochanter, and its outer edge 
points like a vertical razor edge towards the great trochanter. 
When a force is applied over the hip, this firm blade tends 
to split the great trochanter in a more or less vertical 
direction. From a study of skiagrams it would appear likely 
that the upper layer of compact tissue of the neck acts as a 
blade to produce the secondary horizontal fracture. It seems 
likely that the lower layer of compact tissue of the neck is 
responsible for the occasional splitting away of the lesser 
trochanter and adjacent portion of the shaft. 

Three grades of injury have come under my notice. In 
the first a primary fracture occurs at the junction of the 
head and neck, and the base of the neck is then thrust into 
the cancellous tissue of the great trochanter. The lines of 
the secondary fractures (horizontal and obliquely vertical) 
can be seen, though no separation of the fragments takes 
place (see Fig. i and Skiagram IV). 

The second grade shows a more advanced condition. 
The firm tissue of the neck causes separation of the frag- 
ments of the trochanter along the lines previously mentioned. 
The base of the neck loses its support, and marked shortening 
occurs. The tip of the great trochanter is nearly always 
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drawn inwards toward the upper rim of the acetabulum. 
This is probably due to the action of the numerous muscles 
attached to its upper border. This grade of injury is the 
most common type of fracture resulting from a fall on the 
hip (see Fig. 2 and Skiagram V). 

A third type of injury is shown in Fig. 3 and Skiagram 
VI. In it the process is carried one stage further, for the 
small trochanter and a slice of shaft are also split off. 

The following are illustrative of the tliree types : 

Case V. — ^J. B., aged forty-two (admitted February, 1911). 
Gave history of stumbling and falling heavily upon the left hip 


Showin;j lines of separation in common type 
of fracture through base of neck. 

as he was trying to get into a train. When admitted, there 
was eversion and slight adduction of the left lower limb. No 
shortening was obtained, but there was definite relaxation of 
the iliotibial band. Some indefinite crepitus was felt on moving 
the femur, but this was elicited only once or twice. The patient 
could move his limb at the hip, though with some pain. The 
skiagram showed a fracture through the base of the neck v/hich 
ended below in the lesser trochanter. The dense neck had 
been firmly impacted into the cancellous tissue of the upper 
portion of the shaft, and had begun to split off the upper part 
of the great trochanter. No shortening was obtained, since 
there %vas no alteration of the angle of the neck with the shaft, 
and no displacement in a vertical direction. The only jjositive 
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sign, was relaxation of the iliotibial band ‘ (see Fig. i and 
Skiagram IV). 

The effects of still greater violence, or of similar violence 
acting on an atrophic bone, are shown by the following ; 

Case VI. — E. S., aged seventy-nine. Was accidentally 
knocked down by a blind man and fell upon her left hip. On 
admission, pain made examination difficult. The left lower limb 
was everted, and there were two inches of shortening. Volun- 
tary movement was just possible, but very painful. The X-ray 
negative revealed an impacted comminuted fracture through the 
trochanters. The neck had evidently been wedged in between 
the two trochanters and separated portions of both. The appear- 
ance was exactly as if a further amount of violence had been 
applied to the previous case. The angle between the neck and 
shaft had been diminished almost to a right angle. See Skiagram 
V and Fig. 2. 

This case shows why shortening varies so greatly in 
fracture through the base of the neck. When the force is 
only of moderate severity, the neck is firmly fixed by its 
impaction into the neighboring cancellous tissue; but when 
the impact is severe enough to break up the trochanter, re- 
sistance to vertical displacement disappears, and the vertical 
component of the injuring force leads to considerable dis- 
placement and shortening. 

In view of the fact that the top of the trochanter is 
drawn inward, it might be advisable to put some of these 
fractures up in an abducted position. Skiagram V and Fig. 2 
show a similar condition, though not taken from this actual 
case. 

A still further degree of violence occurred in a case more 
recently in St. Mary’s Hospital. 

Case VII. — Patient fell a distance of 25 feet upon the right 
hip. On admission there was much bruising over the right hip, 
and one and a half inches of shortening. The iliotibial band 
of fascia was relaxed on the affected side. Crepitus was elicited. 
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The limb lay in an everted position and no voluntary movemcr.t 
was possible. There was a swelling in the upper part oi tiie 
thigh. A skiagram showed a fracture through the base of tlie 


FlO. 3. 



Showing the third type of fracture through base of neck (Cacc VII). 

neck with separation of the lesser trochanter and a slice of the 
adjacent shaft (see Fig. 3 and Skiagram VI). The lower end 
of the cervical wedge caused this detachment. 

CONCLUSIONS. 

1. Impacted fracture of the neck of the femur (within 
the capsule) is by no means an uncommon occurrence. 

2. It results from direct violence applied over the 
trochanter major, and may permit of considerable voluntary 
and passive movement of the hip without crepitus. 

3. An unimpacted fracture resulting from indirect 
violence may occasionally be converted into an impacted 
fracture owing to an immediately subsequent fall upon the 
affected hip. 

4. The impaction may cause an atypical deformity, even 
sometimes simulating dorsal dislocation. 

5. Fracture of the base of the neck is always primarily 
impacted; if the force applied is great, there arc always 
secondary fractures, both vertical and h.orizontal. through 
the trochanter region. 
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6 . Persons with impacted fractures of the femoral neck 
or base of the neck may and often do walk about for some 
days after the accident. 

7. An impacted fracture of the base of the femoral neck 
may exist without appreciable shortening when the force is 
not sufficient to cause the trochanter region to be split up 
by the wedge-like cervix femoris. 

In conclusion I wish to express my indebtedness to Dr. 
Harrison Orton for his kindness in allowing me to make use 
of all the radiographs inserted. 



NOTE ON CATGUT STERILIZATION. 


A PRELIMIIJAaY REPOST, 

BY WILLARD H. HUTCHINGS, M.D., 

OF DETROIT. 

Several years ago the writer began an experimental study 
of the various methods which have been employed for tlie 
sterilization of catgut. The longer I worked with them the 
more I became convinced that the secret of catgut sterilization 
lay in the complete removal of all traces of water. After 
trying a great many methods, most of which failed, the fol- 
lowing was evolved which will sterilize catgut without impair- 
ing its physical qualities. The point of the method lies in 
the way the water is removed. This is done in a vacuum 
over sulphuric acid. It is a well-known physical fact that in 
a vacuum of less than 4 mm. of mercury water vaporizes. For 
example, a piece of ice placed in a desiccator under less than 
4 mm. pressure will remain ice until it completely disappears 
without liquefying. The sulphuric acid absorbs the water 
vapor as fast as it is formed. It is also well knowm that in 
the absence of water very few, if any, chemical changes take 
place. Therefore a perfectly dry catgut can be heated nearly 
to the charring point without materially injuring it. It has also 
been proved by repeated experiments that 150° C. dry heat 
for tw'O hours will kill all genus, wdth few e.xceptions, these 
being non-pathogenic. This is the, almost universal, method 
employed by bacteriological laboratories to sterilize infected 
glassware, etc. 

Based on these principles, the method I employed is as 
follows : Raw catgut without any previous treatment is placed 
in suitable containers w'hich are left open. In my work I have 
employed a simple straight glass tube sealed at one end, the 
other being open. These tubes are then placed in an ordinary 
vacuum desiccator, the bottom of v/hich is covered with sul- 



WILLARD H. HUTCHINGS. 


694 

phuric acid and connected with a vacuum pump. The air is 
then exhausted until a pressure of less than 4 mm. is secured, 
the more perfect the vacuum the better the result. When this 
is attained the desiccator is closed, disconnected from the 
pump, and set aside. Eight days are long enough to secure 
dryness. At the end of this time air is allowed to enter 
the desiccator. If perfectly dry air is needed it can first be 
passed through Wolff bottles containing sulphuric acid. The 
tubes are then rapidly sealed and are ready to sterilize. Any 
method of heating may be employed. Hot air ovens have 
been found uncertain, as it is very difficult to regulate the tem- 
perature. In my work I have employed a mixture' of glycerin 
and distilled water with a boiling point of 150° C,, the con- 
tainer being fitted with a reflex condenser. The sealed tubes 
are placed in this and boiled two hours, thus securing two hours 
of dry heat at 150° C. 

Any method of sterilizing catgut must fulfil certain require- 
ments. First it must render the catgut sterile. It is not suf- 
ficient that it kill the various micrococci, colon bacillus, typhoid 
bacillus, and possibly anthrax. It must absolutely destroy 
every germ which may in any remote way produce infection. 
And it must do it every time. Sterility is the prime requisite. 
In addition, the physical characteristics of the catgut should 
not be impaired. It must be strong, elastic, absorbable. In 
order to test the sterilization of gut prepared in this way, the 
following experiments were undertaken: Number 4 catgut 
was cut in one and one-half inch lengths and placed in 250 
c.c. Erlenmeyer flasks, containing suitable culture media. These 
flasks were then inoculated with “ hay ” bacillus, “ potato ” ba- 
cillus, anthrax, tetanus and dirt from the street (aerobic arid 
anaerobic) and incubated at 37.5° C. for 21 days. At the end 
of this time they were removed and submitted to the steriliz- 
ing process above described. One hundred and fifty samples 
of each kind of infected gut were used. They were then 
planted in suitable culture media and incubated for 14 days. 
Not one of the samples gave a growth. There were also 
no contaminations. In order to be perfectly sure that the-^' n 
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were sterile, twenty-five samples of anthrax and tetanus gut 
were transplanted into guinea pigs. In no instance did they 
produce anthrax or tetanus in the animal. Control animals 
which were inoculated with the gut before sterilization died of 
the diseases. 

The tensile strength of the gut was tested in the follow- 
ing manner: Samples of gut one foot in length were attached 
at one end to a self-registering scale, at the other to a. windlass 
in such a manner that the strain could be applied steadily. 
Force was applied until the gut broke. In this manner one 
hundred samples of gut were tested before treatment and one 
hundred after sterilization. The raw gut gave an average 
breaking strain of 8,7 pounds, while the sterilized gut gave 
an average of 8.9 pounds. In other words, the sterilized gut 
was a little stronger than the raw gut. This is in accordance 
with the well-known fact that a dry piece of wood, for ex- 
ample, has a higher tensile strength than a green piece. 

Tests for absorbability were made on guinea pig'.s and 
showed that No. 2 gut was absorbed in nine day.s. The ap- 
pearance and elasticity of the gut is not altered by the pro- 
cess of sterilization. Instead of being roughened during steril- 
ization it is even smoother than before. The following 
conclusions are justifiable: 

1. That gut prepared by this method is sterile. 

2. That its tensile strength is not impaired. 

3. That it remains in the tissues long enough to fulfil th.e 
purpose for which it is intended. 

Unfortunately the method is not simple. It requires rather 
complicated apparatus and a first-class vacuum pump, Th.e 
above is in the nature of a preliminary report. It is intended 
to experiment further in an effort to not only simpliiy tlic 
method but to secure wider applications if po.^sible. 



THE TREATMENT OF LACERATED AND INCISED 
WOUNDS OF THE EXTREMITIES. * 


WITH A REPORT OF FIVE TYPICAL CASES. 

BY JAMES A. KELLY, M.D., 

OF PHILADELPHIA. 


Visiting Surgeon to St. Mary's Hospital; Associate in Surgery, and Pathologist to the Phila- 
delphia Polyclinic Hospital ,and College for Graduates in Medicine. 

Although marked advances have been made in the tech- 
nic and treatment of abdominal conditions, our attention 
is often attracted to the fact that the treatment of lacerated, 
incised, and punctured wounds of the extremities has not kept 
pace with the work done in the other branches of surgery, 
and while the percentage of cases that were treated by primary 
amputation for destruction of the arterial or nerve supply, or 
by secondary amputation for gangrene due to thrombosis 
of infection, is not so great, the fact remains that the ultimate 
result, as shown in the loss of function, muscular atrophy, con- 
tractures, and the often-marked involvement of sutured ten- 
dons, nen'^es, and blood-vessels in one mass of cicatricial tis- 
sue, is very poor. This condition greatly limits the usefulness 
of the individual, decreases his earning capacity, and too fre- 
quently ends in prolonged lawsuits for indemnity. It is with 
the object of bringing this common condition before the at- 
tention of the Fellows that I wish to present this report 
of five typical cases. 

Case I. — Cartridge shell wound of the arm, involving the 
brachial artery, basilic vein, and median nerve; circular arterior- 
rhaphy, circular phleborrhaphy, and neurorrhaphy. 

Mrs. A. G., sixty-six, w. housewife, Germany, admitted to 
St. Mary’s Hospital July 4, 1910. Patient, while walking along 
the street July 4, 1910, heard an explosion as a trolley car passed 
and at the same time felt something strike her in the upper arm, 

* Read before the Philadelphia Academy of Surgery, May i, 1911. 
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accompanied by a sharp stabbing- pain in the same region which 
radiated down the forearm to the hand and fingers. The patient 
noticed a small amount of bleeding from the v.-ound, and on ac- 
count of this and the pain went to the hospital. 

On admission the arm was thoroughly cleansed and an anti- 
septic dressing applied. The wound was not considered to be of 
great importance by the resident physician and he did not notify 
me until the next morning, when examination showed complete 
paralysis of the muscles supplied by the median nerve and ap- 
parently no injury to other important structures. The arm showed 
a small transverse wound i to 1.5 an. long on the anterior surface 
of the right arm about the junction of the middle and upper 
thirds, through which there was a small amount of blood oozing. 
The entire inner aspect of the arm was swollen over an area of 
about three to four inches and was ccchymotic. Radial and ulnar 
pulses were distinctly palpable, but not as full as on the left 
side. An X-ray examination showed the presence of a small 
foreign body about 8 to 10 mm. square. 

Under ether anaisthesia longitudinal incision inches in 
length was made, with its centre at the wound of entrance. On 
cutting through the deep fascia a large blood-clot was evacuated, 
and this was followed by a gush of arterial blood. A tourniquet 
above the wound and a careful dissection showed a transverse 
wound of the brachial artery involving half of its calibre, almost 
complete severance of the median nerve, and a transverse wound 
of the basilic vein involving its entire calibre. Further dissection 
revealed a small piece of a cartridge shell about i cm. square 
imbedded in the coracobrachialis muscle. The wound was thor- 
oughly irrigated w'ith hot normal salt solution, tire edges of the 
wound of entrance excised, and the wounds in the brachial ar- 
tery and basilic vein were closed by circular arteriorrhaphy and 
pldeborrhaphy by Carrel's method. The cut ends of the median 
ner\'e were united by means of two fijie silk sutures passed directly 
, through the nerve. The operative wound v/as then closed with 
continuous catgut sutures uniting the deep fascia and interrupted 
silkworm gut through tlie skin. Drainage was provided for 
through a small stab wound about two inches above the internal 
condyle, using rubber dam. A dry sterile dressing and an 
internal angular splint were applied. The Y.-ound healed by 
primary union ; tlie drain was removed in 48 hours, and the 



JAMES A. KELLY. 


698 

sutures at the end of eight days. The patient was discharged at 
the end of three weeks and recommended to return for massage 
and passive motion. 

Examination three months after operation showed normal 
pulsation of brachial and ' radial arteries, marked atrophy of 
flexor muscles, ansesthesia over areas supplied by median nerve; 
marked changes were present in the skin of the hand, particularly 
the fingers and thumb being thin, smooth, shiny, and cold; the 
nails were dry, dark in color, striated longitudinally, and there 
was marked sweating of the palm of the hand. There was marked 
stiffness of the elbow-joint in a position of semi-flexion, and also 
of the wrist and phalangeal joints. Voluntary flexion' was absent 
in the fingers, was weak at the wrist-joint, and pronation of 
the hand was impossible. The patient complained of a- general 
pain throughout the forearm and hand on attempts at movement. 

Examination six months after operation showed a moderate 
return of sensation, muscular power, and a lessening of atrophic 
changes. 

Examination March 30, 1911, showed a moderate degree of 
muscular atrophy, motions at elbow and wrist free, pronation 
and supination normal, flexion of fingers fair, still some trophic 
changes present over terminal phalanges, nails becoming smooth 
and normal in color at bases. No pain present on motion. Gen- 
eral condition satisfactory. 

Case II. — L'acerated wound of arm, severing biceps, portion 
of hrachialis anticus, brachial artery, basilic vein, median and 
ulnar nerves; arteriorrhaphy, plileborrhaphy and neurorrhaphy.' 

Jacob G., sixty-six years old, U. S., shuttle maker, admitted 
to SL Mary’s Hospital September 23, 1910, at 2 p. m. Patient 
while at work had his clothing caught in a portion of the ma- 
chinery and received a lacerated wound of the right arm from a 
circular saw. Admitted to the hospital in a profound state of 
shock. 

E.ramination on Admission.—Fatient in a profound state of 
shock. On the right arm there was a lacerated wound about six 
inches in length, extending from the junction of the middle and 
upper thirds on the external surface running downward and 
inward. Inspection of wbund showed the biceps muscle, the bra- 
chialis anticus muscle, brachial artery, the basilic and cephalic 
veins, the median and ulnar nerves to be completely severed and 
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the cut ends retracted, and the wouiui partially hllcii v.ith 
blood-clot. The bleeding had been temporarily cciurollc*! I)'.- 
means of a cloth tourniquet. The patient was given an inl.wi- 
venous injection of one litre of normal salt soluiimi, a ;-h- cl; 
enema and a temporary antiseptic dressing placed around tl;c 
arm. At the end of tltree hours the patient had .sufucieutly reacted 
from shock to w'arrant operative intervention. 

The patient was given morphine j 4 &>■■. atropine i/ic-o. Tiie 
arm was thoroughly cleaned with soap and water and alcohol 70 
per cent., and the wound irrigated with hot normal s.dine sulmiojj. 
Circular arteriorrhaphy of the brachial artery and circular pidelor- 
rhaphy of the basilic vein were performed, using the metliod ui 
Carrel, It was then found necessary to give the patient a little 
ether to continue the operation. The cut ends of ih.e mefiian 
and ulnar nerves were sutured with fine silk by the direct meiiioii. 
and the cut portions of the biceps and brachialis antiems muscle.' 
were sutured with No. i interrupted chromic catgut, Tne ia.scia 
and skin being united with interrupted sutures 01 silkworm gin 
and drainage provided for at the lower angle of the wound with 
rubber darn. A sterile dressing and an internal angular sj)iinl 
were then applied. The patient was fully stimulated, and in .qnie 
of everything that could be done he failed to react and lii'vd 
about ten hours after leaving the operating room. 

C.\SE III. — Incised xaound of the arm involving the brachialis 
anticus muscle; the tendon of the biceps, the basilic vein, the 
median and ulnar nerves, tenorrhaphy, myorrhaphy, neuror- 
rhaphy. 


IM. jMcD., si.xtcen years of age, schoolboy, admitted to tr.e 
Polyclinic Hospital, September S, 1910, service of Dr. Louis 
Steinbach, to whom I am indebted for the privilege of rej-c-run.^ 
this case. 

Patient while painting the outside of the window frame v. a; 
supporting his weight with in's hand against the window 
when the latter suddenly gave way and the patient partially n.-li 
through tlie window severely cutting his right arm witii a 
of the broken glass, .\dmiued to th.e accident reemi of 
hospital in a state of shock with a lounuquet around the u;..pvr 
part of the arm. 

Examination on admission sh.owed patient to Le in a •l-.r.itf 
degree of sltock. The right arm presented an irr.uul.ir 
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cised wound about four inches in length, beginning at the 
junction of the middle and lower thirds of the arm on the 
anterior surface running downward and inward. Retraction of 
the edges of the wound showed complete severence of the 
tendon of the biceps, a portion of the brachialis anticus muscle, 
the basilic vein, the median and ulnar nerves. Upder ether 
anaesthesia the arm was cleaned with soap and water and alcohol 
70 per cent., and the wound irrigated with hot normal saline 
solution. The separated portions of the brachialis anticus muscle 
and the tendon of the biceps muscles were sutured with No. i 
chromized catgut, the divided median and ulnar nerves were 
united with interrupted sutures of fine silk, the cephalic vein 
was ligated, and the fascia and skin closed with interrupted 
silkworm gut sutures. Drainage was provided for at the lower 
angle of the wound, and a dry sterile dressing applied. The 
wound showed a marked degree of infection several days after 
operation, which necessitated the removal of several of the 
sutures. The patient was discharged to the out-patient depart- 
ment for subsequent treatment September 24, 1910, sixteen 
days after admission. (Dr. Butler, Chief Resident.) 

Examination March 30, 1911, showed normal flexion at the 
elbow, restricted motion of the wrist and of the fingers, most 
marked in the ring and middle fingers, still loss of sensation of 
index, middle, ring, and little fingers on flexor surfaces. Prona- 
tion and supination were, still impaired.. 

Case IV. — Incised wound of forearm, flexor surface, involving 
the tendons of the flexor carpi ulnaris, pahnaris longus, flexor 
suhlimis digiiorum, flexor proftmdus digitorum, excepting the 
division to the index and middle fingers, the ulnar artery, and 
the median ulnar nerves; multiple tenorrhaphy, neurorrhaphy. 

E. P., thirty-seven years of age, machinist. Accident oc- 
curred January 18, 1911. Patient, while at work at Cramp’s 
shipyard, was struck on flexor surface of right wrist by a piece 
of a falling arclight globe. 

Examination on admission showed a transverse incised wound 
about two inches in length on the flexor surface of the right 
forearm one inch about the hand. Through the separated edges 
of the wound were seen the cut ends of the ulnar and median 
nerves, the cut ends of the ulnar artery, the divided ends of the 
tendons of the flexor carpi ulnaris, the '' longus, the flexor 
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sublimis clig-itonim, and the flexor profundus uigitorun:, execut- 
ing the divisions to the index and middle fingers. 

The operation was performed by the Residc.xt P.hvxidan, Dr. 
McBride, without an anaesthetic, as the patient refused an .nxes- 
thetic. The arm was cleansed with soap and water and akolu 1 
70 per cent., and the wound irrigated with l)Ot norntal salir.e 
solution. The severed tendons were united individually with 
two interrupted sutures of silk, the cut ends of the nerves 
were united with interrupted silk sutures, the ulnar artcrv v.as 
ligated, the wound closed with interrupted silkworm gut sutures 
a dry sterile dressing applied, and the hand dressed in extension 
on a splint. The wound healed by primary union, the siiturcs 
were removed on the eighth day and the splint at the end of two 
and a half weeks. iMassage and passive motion were th.cn in,'.ti- 
tuted. 


Examination March 30, 1911, showed the ailected temlonx 
to be firmly surrounded by scar tissue and united with the cicatrix 
of the skin ; flexion of all the fingers was limited, particularly that 
of the ring and little fingers; cutaneous anresthesia of hypothenar 
portion of the palm of the hand and the outer side of the ring ar.d 
of the little fingers. There was marked tremor of the hand, 
which was cold and perspiring; the finger nails were moderately 
darkened, irregularly ridged, and longitudinally striateii. The 
skin of the hand was thin, shiny, and bluish white. Ihc scar 
was very tender and supersensitive. (In this case there is evi- 
dently separation of the cut ends of the ulnar nerve and a .second- 


ary nerve suture will be required.) 

Case V . — Incised wound of the flexor surface of the forcann 
one inch above the zurist-joint, involving the tendons of tne /lexer 
carpi ulnariSj the pahnaris longus, the flexor carpi radians, tr.e 
flexor longus pollicis, the flexor sublimis digiloruin, tne nexor 
profundus digitorum excepting the divisions to the ring and little 
fingers, the median and ulnar nerves, and the ulnar artery; mu.- 


iiple tenorrhaphy and neurorrhaphy. 

F. N., thirty-seven years of age, nudiinist. V. 
the patient fell a distance of about 15 feet onto a 
latter breaking, and he received an incised wound 
wrist in addition to other injuries. Admitted to Sr. 
pital August 3, 1910. Treated by Dr. Wolf, Reude 
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Examination on admission showed a transverse lacerated 
wound about two inches in length of the flexor surface of the 
right forearm about one inch above the hand. Separation of the 
edges of the wound showed complete division of the flexor carpi 
ulnaris, the palmaris longus, the flexor carpi radialis, the flexor 
longus pollids, the flexor sublimis digitorum, the flexor profun- 
dus digitorum excepting the divisions to the ring and little 
fingers of the latter; division of the median and ulnar nerves; 
and of the ulnar artery. 

The forearm was thoroughly cleansed with soap and sterile 
water and alcohol 70 per cent. The wound was then irrigated 
with hot normal salt solution. The wound was then enlarged; 
the divided tendons were united separately with interrupted su- 
tures of No. I chromicized catgut; the ulnar artery was ligated, 
and the divided ends of the median and ulnar nerves were sep- 
arately united with through-and-through interrupted sutures of 
No. I chromicized catgut. The wound was then closed by inter- 
rupted sutures of silkworm gut. A dry sterile dressing was ap- 
plied, and the hand and fingers placed in a position of marked 
flexion. The wound did nicely until the fourth or fifth day, 
when it was necessary to remove several sutures on the radial 
side of the wound, and it was found that there was a moderate 
degree of suppuration present which eventually resulted in a 
partial sloughing of the tendon of the flexor longus pollicis and 
separation of the cut ends. At the end of three weeks the wound 
had entirely healed. The patient has had very thorough and 
efficient massage since leaving the hospital, and is now at work. 

Examination March 30, 1911, showed very little atrophy 
of muscles, extension of the fingers was good, excepting that of 
the distal phalanges ; extension of the thumb was limited by the 
fixation of the distal end of the flexor longus pollicis at the 
wrist, and flexion was absent for the same reason ; and in addi- 
tion it was apparent that the site of suture had given way, 
and the cut proximal end had retracted. Flexion of the fingers 
was good in all, but was still somewhat diminished in the ring and 
little fingers. Complete flexion was limited by adhesion of the 
tendons at the site of the injury. Trophic changes were still 
present, although rapidly diminishing on the fingers; the flexor 
surface of the fingers felt cold, also tips on extensor surfaces, 
skin was atrophic, and nails were slightly roughened and longi- 
tudinally striated. 
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feared are tetanus, streptococcus, gfas bacillus, and staphylococ- 
cus forms. The great determining factors in the production of 
infection are the condition of the parts, clothing, and trauma 
at the time of the injury, A secondary determining factor in 
the extent of infection is the amount of the destruction of 
tissue produced by crushing. In addition to infection the 
most dangerous immediate effect of these wounds is hemor- 
rhage. Fortunately to-day our means of combating hemor- 
rhage are very efficient, and in the use of normal saline solu- 
tion by hypodermoclysis, proctoclysis, intravenously, and in the 
more urgent cases by direct blood transfusion we are gener- 
ally able to meet all of these cases successfully, if the patient 
is seen early enough and there is not too great a degree of 
shock present. 

In many of these wounds the chances of primary union are 
not good tmless they are caused by clean, sharp cutting instru- 
ments and thorough cleansing of the parts is instituted. In a 
large majority the edges of the wound are primarily grossly 
infected, crushed, and devitalized, and in spite of the most 
thorough cleansing, dirt and grease cannot be entirely removed 
from the skin, and the edges of the wound in its entire depth 
have been so badly devitalized that either sloughing occurs 
in clean wounds or the resistance of the parts has been so 
lowered that infection readily occurs. An interesting form 
of treatment in these cases is that suggested by Reclus, who 
prefers never to irrigate with antiseptic solutions, who does 
not advise primary closure of the wound, and who dresses the 
wound with antiseptic ointment of vaseline 300, antipyrine 
5, boric acid 3, salol 3, iodoform i, carbolic acid i, bichloride 
of mercury 10. He irrigates the wound with hot water under 
high pressure and then places the above ointment directly to 
the wound. In the treatment of these wounds I think that 
the best results are to be obtained from the following methods : 
thorough washing with soap and water, shaving the entire 
part, a second washing with soap and water using a firm brush, 
then washing the parts with alcohol 70 per cent, for two min- 
utes, and in cases where the skin is covered with grease or 
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ally other oily substance to wash with ether. The wound 
should be thoroughly irrigated with hot normal saline solu- 
tion, all foreign particles removed, and all badly soiled and 
devitalized tissue should be cut away with a sharp knife. 

After the above cleansing has been performed, a careful 
examination of the wound should be made for divided muscles, 
tendons, blood-vessels and nerves. The thorough approxima- 
tion of these structures, especially the last two, is very impor- 
tant. Very often it will be found necessary to enlarge the 
superficial wound and to make a rather extensive dissection 
before the divided ends of all of the cut structures can be 
found. When deliberate suture has been performed, drainage 
of the wound must depend upon the degree of soiling by in- 
fectious material, the length of time that has elapsed since the 
accident, the amount of pressure destruction of the edges of 
the wound, and its position. The importance of a careful 
search for cut structures cannot be too greatly emphasized. 
How frequently do we see cases of comparatively trivial super- 
ficial wounds, in which division of important tendons and 
nerves has not been recognized until the resulting paralysis 
and atrophy call our attention to the nature of the injury ! 



OBESITY AND ITS SURGICAL TREATMENT BY 

LIPECTOMY.- 


BY H. EDWARD CASTLE, M.D., 

OF SAN FRANCISCO, CAL. 

It is a well-known fact that fat when in excess fails to 
perform the function for which it is intended, and becomes a 
burden to the life of its possessor. Adipose tissue has for 
some of its functions the preservation of the body, and the 
formation of beauty by producing symmetrical outlines. It 
fails to protect its possessor when it accumulates to such a 
degree that he is unable to perform the duties of life without 
extra exertion. When the inactivities of age begin to come 
to a person, his sedentary habits are greatly enhanced if he 
is endowed with an excess of fat. Thus the vital organs con- 
cerned in the metabolic processes of the body are incapacitated, 
and as the intake of food often remains the same, the result is, 
unfortunately, an increase of body weight. 

If the adiposity is generally distributed we can do nothing 
but properly regulate the diet, exercise, hygiene, and general 
physical condition of the patient. Such patients are, obviously, 
not in the realm of the surgeon. They are subjects of the 
internist and should receive his careful attention. These pa- 
tients are not interesting; there is very little to stimulate a 
scientific interest; they need constant attention to prevent them 
from regressing into their former modes of living, thereby un- 
doing all that has been accomplished ; and they are often di^ 
couraged at their slow progress. The result of this unfor- 
tunate fate is they read of and hear of advertised remedies and 
men who can reduce their weight rapidly, and they become 
martyrs to injurious chemicals and are the subjects of extortion 
by fraudulent men. 

There is another class of patients to treat who are suffering 

*Read before the Society of the San Francisco Polyclinic and Post- 
Graduate School, August 2, 1911. 
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from excess of fat. In these there are large localized areas 
of fat that can be removed to the advantage of its possessor. 
After discarding lipomas there are still collections of adipose 
tissue that are very detrimental to the welfare of the one to 
whom such belong. This is strikingly realistic in the abdo- 
men of many people. Persons so afflicted cannot take the 
proper exercise; gymnastics and walking fatigue them so 
rapidly they do not get enough of either to be of much avail. 
The excess of weight often breaks down the arches of the 
feet, which condition is frequently associated with varicose 
veins of the legs, and ulcers. Sedentary habits are thus en- 
hanced with sequelse of incompetent liver, constipation, myo- 
cardial changes, etc. The contour of the body is unsightly, 
which keeps the individual out of society, and, if it chances 
to be a woman, induces her to wear harmful corsets to mold 
the form into a presentable appearance. The great weight 
outside of the centre of gravity gives her a mien which is un- 
graceful and embarassing. Eczema is prone to appear in the 
folds during hot weather. 

Some of these unfortunate individuals have been relieved 
by a surgical removal of the pendulous abdomen. There re- 
mains a large number of people so afflicted who would submit 
to extirpation of the excess of such circumscribed areas of 
fat if their surgeons “would suggest it and advise them as to 
its ultimate benefits. 

The operation is of the most simple form in surgery and 
consists of an elliptical incision which encompasses the amount 
of tissue to be removed, and which extends down to the deep 
fascia. The area thus marked out can quickly be shaved from 
the deep fascia. We find the most useful instrument for this 
purpose is a medium size amputating knife. After ligating 
all bleeding vessels, the superficial fascia should be closed with 
catgut sutures and the edges of the skin brought together by 
interrupted silkworm gut. These sutures should be placed 
about one inch apart and about one centimetre from the edge 
of the skin. Very accurate apposition of the skin is very de- 
sirable, and is best brought about by a continuous horse-hair 
suture carefully placed. The greater the heed to this detail 
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the more ready will be the healing* of the wound. If due at- 
tention be paid to the closure of the wound, the scar will not 
be too unsightly and the convalescence will be much more 
agreeable to both patient and surgeon. The wound should 
be dressed with gauze which has been moistened with boric 
acid solution; this enhances the capillary attraction of the 
dressing and is a potential factor in relieving post-operative 
pain. If the binder which is destined to hold the dressings in 
place be drawn moderately snug the pain will be reduced to a 
minimum. It is easy to estimate the amount of tissue to be 
removed by endeavoring to approximate the fingers of the two 
hands when the mass is between them. , If there is. any ten- 
sion on the sutures it can be relieved by flexing the body by the 
aid of a back rest in the bed. Local anaesthesia is not prefer- 
able in these cases, as the incision is too great in length. It is 
better to use general anaesthesia, the choice being nitrous oxide 
and oxygen, if there are no contraindications to its employ- 
ment. 

The operation was first called to the attention of the pro- 
fession in 1890 by Demars and Marx.^ Professor Howard A, 
Kelly 2 reported a case in 1899. The work of these gentlemen 
did not receive wide publicity, for we are unable to find 
many cases reported. Maylard® in 1907, Schulz*^ in 1908, 
and Weinhold ® in 1909, all published records of their cases. 
In 1910 Kelly® wrote again advising the operation, giving 
it' the name of lipectomy, describing this simple technic and 
reporting a very illustrative case. In the same year he pointed 
out the applicability of lipectomy while operating on very 
fleshy patients in order to make it possible for the operator to 
gain closer access to deep-seated pelvic lesions."^ Ballard ® re- 
ported one successful case in 1910 and Oehlecker® in 1911; 
both performed lipectomy while operating for umbilical hernia. 
In the same year R. Jolly described his method of removing 
the excess of fat from the abdominal wall and reported two 
cases. It is possible that other cases have been recorded, but, 
if so, they are few, and we have not been able to learn of 
them during a careful perusal of the literature. Then, too, 
there are undoubtedly a large number which have not been 
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published. It is the object of the writer in reporting this 
case to help in keeping this valuable operation in the minds 
of the progressive surgeons until it receives its deserved 
attention. 

Case I.— Lady, thirty-eight years old. A native of Sweden. 
Had had diseases of childhood. Menstruated at twelve years, ir- 
regular, and accompanied by pain. Married ten years ; husband 
has nephritis. Two children; one is well; one has a nervous 
disorder which causes him to have incontinence of faeces when 
at work in school. Two years ago patient had a miscarriage 
which took place in the third month of gestation. Since this 
sickness she menstruates for ten days each month, during which 
time there is profuse flow. Patient is very constipated. She 
becomes fatigued and out of breath when taking, the slightest 
exercise. 

Physical Examination . — 'Heart action very irregular ; this 
irregularity is markedly increased during exercise. Patient is 
5 feet y/2 inches in height, and weighs 300 pounds. The adi- 
pose tissue is abundant in the abdomen and in the breasts, effect- 
ing a very awkward position while standing and extreme labor 
while walking. Both legs have large varicose veins below the 
knees; midway between the ankle and the knee on the anterior 
and the anterolateral surfaces of the right leg is a varicose 
ulcer which is 7 cm. in diameter. Trendelenbulrg’s test for 
function of the valves in the internal saphenous veins shows 
. they are competent. 

The patient was sent to the hospital for Schede’s varicose 
veiii operation and Kelly’s lipectomy. 

Preparation of Patient. — Forty-eight hours prior to operation 
the ulcer and leg were cleansed with soap and water, then dressed 
with a gauze dressing which had been moistened in a solution 
of bichloride of mercury the strength of which was i : 10,000. 
The evening immediately preceding the morning of operation 
the abdomen and back were cleansed and covered with sterile, 
dry gauze. 

Operation . — ^Under ether anaesthesia both legs were operated 
for varicose veins after Schede’s method. The abdomen ^vas 
painted with three coats of tincture of iodine. An incision be- 
ginning three inches laterally from the spinous process of the 
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Vaginal Cceliotomy. By S. Wyllis Handler^ M.D., Adjunct 
Professor of Diseases of Women, New York Post-Graduate 
Medical School and Hospital. Octavo of 450 pages, with 
148 illustrations. Philadelphia and London, W. B. Saunders 
Company, 1911. 

The contents of this treatise are divided as follows : posterior 
vaginal cceliotomy; anterior vaginal cceliotomy; simple vaginal 
hysterectomy; indications and limitations in disease of adnexa; 
hysterectomy for myomata, submucous, deep interstitial tumors, 
and intraligamentous growths, hysterectomy and technic with in- 
dications for vaginal Caesarean section. 

The distinctive character of the work is the technic of the 
several operations discussed. 

Relatively speaking, the book is neither dogmatic nor contro- 
versial, but the author points out in terse, plain language the 
reasons for his beliefs and methods. A tone of unobtrusive con- 
fidence pervades the book and impresses the reader that its 
author is speaking logically and from an experience which lends 
authority to its teachings. Concise and positive statement with- 
out circumlocution has enabled the writer to cover his ground in a 
comparatively small volume, and this fact adds immensely to its 
intrinsic value. 

From the author’s standpoint, the student and the operator 
are not left in doubt as to the technic of any operation, a fact 
not always easy to comprehend from didactic teaching. The art 
of the illustrators is carried to a high degree of perfection, so 
ideal that the reader sometimes questions whether they obscure 
. the real. 

After reading the book one is impressed with the conscious 
confidence and finality of its teachings, and admiration for the 
elegance of its diction. 

Probably the subject of posterior vaginal cceliotomy comes 
first in point of value and ability. The usefulness of this pro- 
cedure is of the highest importance in the ascites of peritoneal 
tuberculosis, and within certain limitations, paradoxical as it may 
appear, makes this form of tuberculosis easily curable. Again 



H. EDWARD CASTLE. 


710 

first lumbar vertebra was made to traverse the anterior ab- 
dominal wall above the umbilicus, ending on the opposite side 
at a point analogous to the point of origin. The ends of this 
incision were joined by a second incision traversing the anterior 
abdominal wall a few inches above the pubis. The tissue compos- 
ing the area thus outlined was removed from the deep fascia 
by the employment of a medium size amputating knife. The 
skin was closed as advised above. The line of suture was 
reinforced by silkworm tension sutures placed about three inches 
apart and including in their grasp the entire coats of the 
abdominal wall which, were external to the deep fascia. These 
sutures were introduced one and one-half inches on either side 
of the suture line. Drainage was effected on either side of the 
body at the most dependent part, and the wound dressed with 
a large, moist boric add dressing. 

Subsequent History . — Schede operation healed without inci- 
dent. The ulcer healed rapidly under scarlet-red ointment treat- 
ment. 

During the three succeeding days following the operation the 
wound in the abdomen exuded a large amount of serum. Heal- 
ing was per primam. The stitches were removed the ninth day 
after operation, and the wound supported by a collodion dress- 
ing. Patient walked out of the hospital the thirteenth day. 
During the time she was in bed she received no nourishment 
except water and three glasses of milk per day. Since her 
convalescence her diet has been carefully selected so that she 
has gained none of the 65 pounds which she lost during operation 
and starvation. She now claims to feel better when at work 
than she formerly did when at rest. The accompanying photo- 
graphs depict her condition before and after operation. 
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Vaginal Cceliotomy. By S. Wyllis Bandler, M.D., Adjunct 
Professor of Diseases of Women, New York Post-Graduate 
Medical School and Hospital. Octavo of 450 pages, with 
148 illustrations. Philadelphia and London, W. B. Saunders 
Company, 1911. 

The contents of this treatise are divided as follows : posterior 
vaginal cceliotomy; anterior vaginal cceliotomy; simple vaginal 
hysterectomy; indications and limitations in disease of adnexa; 
hysterectomy for myomata, submucous, deep interstitial tumors, 
and intraligamentous growths, hysterectomy and technic with in- 
dications for vaginal Caesarean section. 

The distinctive character of the work is the technic of the 
several operations discussed. 

Relatively speaking, the book is neither dogmatic nor contro- 
versial, but the author points out in terse, plain language the 
reasons for his beliefs and methods. A tone of unobtrusive con- 
fidence pervades the book and impresses the reader that its 
author is speaking logically and from an experience which lends 
authority to its teachings. Concise and positive statement with- 
out circumlocution has enabled the writer to cover his ground in a 
comparatively small volume, and this fact adds immensely to its 
intrinsic value. 

From the author’s standpoint, the student and the operator 
are not left in doubt as to the technic of any operation, a fact 
not always easy to comprehend from didactic teaching. The art 
of the illustrators is carried to a high degree of perfection, so 
ideal that the reader sometimes questions whether they obscure 
the real. 

After reading the book one is impressed with the conscious 
confidence and finality of its teachings, and admiration for the 
elegance of its diction. 

Probably the subject of posterior vaginal cceliotomy comes 
first in point of value and ability. The usefulness of this pro- 
cedure is of the highest importance in the ascites of peritoneal 
tuberculosis, and within certain limitations, paradoxical as it may 
appear, makes this form of tuberculosis easily curable. Again 
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the author gives proper emphasis to its value in pelvic abscess. 
Whenever there may be uncertainty as to pus being in the peri- 
toneal cavity or in. the connective tissues lateral or posterior to the 
uterus, the procedure is equally wise and valuable. 

Posterior cceliotomy for delivery of uterus and for removing 
ovarian cysts after Duhrssen’s method is warmly advocated. 

While the author refers to Prior’s most useful practice con- 
cerning this route in pelvic peritonitis, he dismisses it without 
further comment. 

The subject of anterior vaginal cceliotomy is reviewed in quot- 
ing the views of German authorities, as Sanger, Zweifel, Diihrs- 
sen, Kuster from 1888 to 1905, and in 1896 of Wertheim in de- 
vising vaginal fixation and shortening of the round ligaments. 

He also quotes American authorities in the use of the anterior 
vaginal route, mentioning Boldt’s operation for vagiiial hysterec- 
tomy in 1887, and Goff’s early adoption of this route for retro- 
version, retroflexion, and conservative operations on the adnexa, 
together with myomectomy for fibroids and operations for ec- 
topic gestation. 

He fortifies his claim to the superiority of anterior va^nal 
cceliotomy by Abel’s acknowledgment that abdominal operations 
are easier than vaginal, who also states his early objections to 
the vaginal route were due to the fact that he did not understand 
its technic. 

Notwithstanding his sincere, forceful advocacy of the ad- 
vantages of anterior cceliotomy, he is equally positive in the 
reasons for which it is contraindicated. Among these are preg- 
nancy, involvement of the appendix, of co-existing necessity of 
exploring the gall-bladder, large irregular fibroids, intraligamen- 
tous tumors, hsematomas high up, etc. 

While it is impossible to go into detail of other operations 
recommended, that of vaginal Caesarean section is entitled to more 
than passing notice. “We are able,” he says, after Diihrssen, 
“ with the aid of vaginal Caesarean section in all normal pelves, 
and in such pelves whose conjugate is not less than 7.5 or 8 cm., 
at any period of pregnancy or labor even without pains and a 
completely closed cervix, to empty the uterus of its contents 
within a few minutes.” This is radical obstetrical surgery not 
likely to come into general use by the average obstetrician, but 
with a field of usefulness well established and likely to be enlarged 
in proportion as the confidence and technical ability of the ac- 
coucheur exoand. 
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In no part of the splendidly illustrated treatise are the vari- 
ous types in operative procedure better shown than in that of the 
vaginal Czesarean section, or their utility better enforced. 

One point in the technic of most of these operations which 
challenges a reason for its adoption is the nearness to the external 
os — at which the operator begins his inverted double incisions. 

Finally it may be stated that while the clearness and logic of 
the writer cannot be gainsaid, it is hardly probable that its teach- 
ing in the main will in any great extent influence many operators 
to abandon their preference for an abdominal cceliotomy. 

Walter B. Chase. 

Diagnostic and Therapeutic Technic. By Albert S. Mor- 
row, M.D., Adjunct Professor of Surgery in the New York 
Polyclinic. W. B. Saunders Co., Philadelphia and London, 
1911. 

The author has incorporated in this volume a large number 
of the procedures employed in the various methods of diagnosis 
and also of treatment. While some of the methods detailed belong 
essentially to the domain of the specialist, the majority are prac- 
tical procedures which the general practitioner, and especially 
the hospital interne, may be called upon to perform at any time. 

The plan of the work comprises, first, a description of cer- 
tain general diagnostic and therapeutic methods and, second, a 
description of those measures employed in the diagnosis and treat- 
ment of diseases affecting special regions and organs of the body. 

All procedures are given in detail, thus obviating the necessity 
of referring back to other portions of the text; this, however, 
causes unavoidable repetition which does not in any way detract 
from the value of the book. 

The illustrations are well drawn and profuse. The present 
work deserves especial recommendation for the general knowledge 
which it conveys. 

Induced Cell-Reproduction and Cancer. By Hugh Camp- 
bell Ross, M.R.C.S., L.R.C.P., with the assistance of John 
Westley Cropper, M.B., M.Sc., M.R.C.S., L.R.C.P. P. 
Blakiston’s Son and Co., Philadelphia, 1911. 

This is a study in the isolation of the chemical causes of nor- 
mal and augmented, asymmetrical human cell-division. It is a 
fascinating story of research along new lines, dealing 
with the microscopic study of living cells. Incidentally one 
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gets a view of the discouragement which British officials 
in India and Egypt throw in the way of the medical 
officers, to prevent their carrying on serious medical work. 
Dr. Ross has the courage to specify the Director-General 
of the Public Health Department of Egypt as such an 
official. This gentleman objected to Dr. Ross doing scientific 
work during his spare time, and also prevented his continuing 
his mosquito campaigns because he apparently did not believe in 
them; nor was Dr. Ross permitted to publish the results of his 
work. He left the Egypt service and continued his studies at the 
Royal Southern Hospital in Liverpool. His early discourage- 
ments at the hands of officialdom were not unlike those of his 
distinguished brother, Ronald Ross. 

The investigators studied living cells in nutrient media under 
the microscope, and observed the means by which they could be 
made to divide and multiply at the will of the observer. With, 
living cells in agar, thej applied stains and various other sub- 
stances, and observed their effect. As soon as a stain reached 
the nucleus of a cell it died. 

Cells absorb all absorbable substances; they do not seem to 
have a selective power ; they take out of the surrounding medium 
whatever is there, whether it is poisonous to them or not. Against 
this it may be offered that in therapeutics we observe that certain 
cells respond to certain substances and others do not, Ross and 
Cropper show that strychnine, for example, stimulates certain 
cells of the nervous system; but it is absorbed by all cells. It 
causes amoeboid movements in leucocytes, but this gives rise to 
no gross symptom and passes unnoticed. A cell may absorb two 
substances, one of which is fatal to it and the other of which 
stimulates cell-division: it starts to divide and perishes in the 
process. 

Experiments were made upon living blood-cells with aniline 
products, alkaloids, ptomaines, nucleins and glandular extracts. 
The proliferation of leucocytes and lymphocytes as a process of 
wound healing, it is shown, is caused by kreatin and xanthin. It 
has been supposed that the cell-proliferation of healing was due to 
the inherent propensity on the part of the cells to divide ; but these 
observers have made it clear that division occurs when the cell 
has absorbed a definite amount of a chemical agent. Two of these 
agents are kreatin and xanthin, both of which are products of 
dead tissue, liberated by cells which have perished. When death 
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of cells takes place, then, the neighboringf cells cannot resist tlie 
absorption of these substances, and they proliferate. 

Another substance which stimulates proliferation is globin, a 
histone derived from haemoglobin. Haemoglobin, it is shown, has 
a distinct action in causing proliferation of the malarial parasite. 
The most rapidly growing cancer is melanotic sarcoma; and the 
development of sarcoma in the presence of blood-clot or des- 
troyed cells is well known. 

Concerning leucocytes, the authors say that for nearly a cen- 
tury and a half these cells have been observed in the blood, but 
no one has heretofore seen them in process of division. Now, 
if they are made to absorb certain chemical agents, they divide 
immediately ; and, what is more, the rapidity of onset and the time 
occupied by each division varies directly with the quantity of the 
substance absorbed. Cell-division seems to be a physical phe- 
nomenon which can be measured in the case of each cell in pro- 
portions of the amount of the chemical auxetics absorbed by them. 
It can be reduced to a mathematic equation. A wound produces 
the remains of dead tissues, containing kreatin and xanthin, and 
proliferation of leucocytes occurs in the presence of these agents. 
The cell-proliferation in healing is proportionate to the extent 
of cellular death : much destruction, much repair. 

These investigators go on to show this common chemical 
cause of cell-proliferation. The spermatozoa furnish the ex- 
tractives which start proliferation in the ovum. Globin applied 
to chronic ulcers stimulates cell-proliferation greatly. An alka- 
loid of putrefaction, like choline, it is shown, must be the cause 
of lymphadenoma. In connection with this latter statement, it 
is interesting to note that Trousseau, in 1872, stated that lym- 
phadenoma often follows on a focus of suppuration. 

In experimenting with epithelial cells, it was found that they 
could not be made to live longiw vitro, and experiments were diffi- 
cult. It was assumed that, as cancer is peculiar to that period of 
life when the dead cells in the body increase, it is a phenomenon 
similar to tliose already discussed. Normal blood-serum was 
found to contain a body which has a restraining effect upon all 
division induced by auxetics. It was found that i c.c. of serum 
contained in 10 c.c. of gelatin, which also contained i c.c. of a i 
per cent, solution of choline, stopped the kinetic action of these 
in exciting amoeboid movements. The experimenters tried to in- 
crease the amount of this inhibiting body in cancer patients by 
injecting an augmented auxetic combined with blood-serum. Six 
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ounces of defibrinated sheep’s blood were injected per rectum once 
daily. The serum contains the restraining body; and it was as- 
sumed that the red cells would be destroyed in the rectum, the 
haemoglobin decomposed and the globin augmented by the action 
of bacteria. The products in this combination, being absorbed, it 
was thought, might act as a sort of vaccine. 

This treatment the authors report having applied to several 
cases with good results in most of them. In the cases most care- 
fully studied the tumor was made to disappear. The criticism 
should be offered that more cases should have been studied before 
publishing this report. It is of value in throwing light upon the 
cause of cell-proliferation. To these authors, perhaps, belongs the 
credit of having shown the cause of normal human cell-division, 
and possibly the cause of malignant cell-proliferation also. 
Whether the therapeutic measures which are suggested shall be 
of value remains to be seen. James P. Warbasse. 

Practical Cystoscopy. By Paul M. Pilcher, A.M., M.D., 
Brooklyn, N. Y. 8vo, pp. 398. W. B. Saunders Co., Phila- 
delphia and London. 

A work oh cystoscopy in English has been much needed. Dr. 
Pilcher’s book supplies this need in a most satisfactory manner. 
The arrangement of the work is excellent, the text clear and 
concise, the illustrations, with liberal descriptive legend, are 
unusually instructive, and the work as a piece of bookmaking 
reflects credit upon the publishers. 

The subject matter is divided into seven parts. 

Part I deals with the types and construction of the various 
cystoscopes now in use, the electrical devices for supplying illum- 
ination, the technic of conducting the examination both in the 
male and female. The diagrams and illustrations to aid in 
interpreting objects seen through the different types of cysto- 
scopes are excellent. There are many practical suggestions . in 
regard to conducting the examination which are of much value 
to beginners. The technic of ureter catheterization is clearly 
described and illustrated. The difficulties encountered and the 
means at our command for overcoming these difficulties are well 
put. 

Part II deals with the pathological conditions of the bladder 
as seen by the cystoscope. The various diseases are sufiiciently 
described, and with the numerous excellent illustrations accom- 
panying the description the different diseases should be recog-» 
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nized, one from the other, with less practical experience than 
was heretofore necessary. 

Part III deals with diseases of the prostate. Here the method 
of recognizing the different diseases of this organ and the special 
forms of prostatic hypertrophy are described and illustrated. 
Diseases simulating prostatic diseases symptomatically are men- 
tioned and their differential characteristics noted. 

Part IV deals with diseases of the ureters. The methods of 
recognizing the diseases of these structures by means of the 
ureter catheters and the Rontgen rays are considered. The 
important information to be derived from distending the ureters 
with solutions of silver salt in connection with Rontgen ray 
examination might perhaps have received more consideration. 

Part V is devoted to the consideration of the methods of 
determining the functional activity of the kidneys. The different 
tests are described and their relative value discussed. The exact 
details of technic are insufficient for those with no knowledge 
of the subject, and the student must consult original articles 
or other sources for this detail instruction, some of which original 
articles are designated by footnote. 

Part VI considers the many different means of diagnosis of 
the various diseases of the kidney. Helpful illustrative cases 
are cited. The value and methods of local therapeutic measures 
are here considered. Semi-diagrammatic illustrations showing 
the pathological conditions and the appearances of ureteral 
orifices in the different diseases are most valuable. 

Part VII describes briefly but sufficiently the important opera- 
tive procedures which may be carried out by special cystoscopic 
instruments and devices. 

Considering the work as a whole, Dr. Pilcher’s book must 
be considered complete, well balanced in regard to the amount 
of space devoted to the different subjects, the arrangement excel- 
lent, and text and illustrations cannot be too highly commended. 
The index is most satisfactory. The book is typically American 
and has no superior in any language. 

John H. Cunningham, Jr. 

Plastic and Cosmetic Surgery. By Frederick Strange 
Kolle, M.D. New York, D. Appleton and Company, 1911. 

The historic references in this book are of much interest. The 
author falls into the vernacular of the past and exclaims, “ With- 
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al, it is a noble, generous art, worthy of far more extensive use 
than it now enjoys.” 

In the pages of the book which are devoted to the author’s 
special field, we find descriptions of plastic and cosmetic opera- 
tions, which the surgeon may study, with satisfaction. The 
descriptions of the various incisions for plastic work are the best 
to be found in surgical literature. In all operations, the early re- 
moval of sutures is recommended in order to prevent scar. On the 
face the stitches are removed in from twenty-four to forty-eight 
hours. 

The author’s operation for reducing the size of the ear is in- 
genious. His operation for malposition of the auricle is effective. 

The operations for hair-lip are fully described. Incisions to 
meet every possible condition are illustrated. The same is true 
of the operations for restoration of the lips. 

The use of paraffin in prosthetic surgery is fully and well dis- 
cussed in all its aspects. Twenty-two possible untoward results 
are described, and means for their prevention given. The technic 
of injections is minutely described. A complete classification of 
the conditions which may be remedied by paraffin prosthesis is 
presented, together with the technic for each operation. The large 
possibilities of this branch of surgery are made clear by this 
book, and its mastery made possible. 

All of the methods of rhinoplasty, which are worthy of con- 
sideration are presented. The methods are well described and 
illustrated. Especial consideration is given to the securing of 
bony or cartilaginous supports for the soft plastic flaps. The 
methods suggested are most helpful. Cosmetic rhinoplasty is so 
well described that ethical surgery might hope to rescue this 
field from the quacks. 

This book is of especial value to the surgeon who is skilled in 
the principles of his art. He can refer to it with satisfaction when 
seeking information on the plastic surgery of the head, face and 
neck. It is a useful work, and in its special field fills a place in 
surgical literature. j. p. Warbasse. 

Collected Papers by the Staff of St. Mary’s Hospital, 

Mayo Clinic. Volumes I and II. Octavo. Volume I, pages 

668; Volume II, pages 633. W. B. Saunders Company, 

Philadelphia, Pa., 1911. 

These two fine volumes present the papers and reports made 
by the staff of St. Mary’s Hospital, of Rochester, Minn., from 
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1905 to 1911. Naturally the great bulk of the volumes is from 
the pens of the two senior members of the staff, Drs. William J. 
and Charles H. Mayo. In Volume I, out of seventy-three papers, 
Dr. William J. is to be credited with fifteen papers, and Dr. 
Charles H., with twelve. In Volume II, of sixty-three papers, 
Dr. William J. is to be credited with twelve and Dr. Charles H. 
with seven. When one observes that Volume II is the output 
from this clinic of a single year, the growth in the activity of 
the work is especially noticeable. 

These papers have been read before various medical societies 
and are brought together in their present- form for convenience 
of reference. More than that, however, in their collected form 
they constitute a magnificent monument to the scope of the work 
carried on in the Mayo Clinic, and to the industry, breadth and 
progressiveness which characterize that clinic. 

The volumes are published with full Indices, both of authors 
and of subjects, so tliat reference to their contents' is greatly 
facilitated. They are abundantly illustrated. 

In running through these volumes one cannot fail to feel a 
certain personal note significant of the relations of the directors 
of this clinic to their whole work. These volumes form' the 
beginning of a personal surgery of the highest character and of 
the greatest value. It is to be hoped that for many years to 
come successive volumes of the same character will appear. 

The Tre-a.tment of Fractures, With Notes Upon a Few 

Common Dislocations. By Charles Locke Scudder, M.D. 

Seventh Edition, Revised and Enlarged. Octavo. Pages 708. 

W. B. Saunders Company, Philadelphia, Pa., 1911. 

The successive editions of this book during the past ten years 
have received notice from time to time in the Annals of Sur- 
gery. It has been very interesting to note the steady growth 
in the scope and quality of the book. Its dominant note still 
remains that of treatment, and the number and character of the 
illustrations still remain a most attractive and valuable char- 
acteristic. The author has a genius for illustration, so that in 
turning over the pages of the book one seems to be in^ the 
presence of the author, demonstrating the particular condition 
under consideration. In the present edition it is to be noted 
that new material has been added, especially upon fractures o 
the skull, fractures of the spine, fractures of the neck of the 
femur, and injuries to the lower end of the tibia. A chapter on 
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the operative treatment of fractures has also been g-dded. The 
attitude toward the operative treatment of fractures by the author 
is a very properly conservative one, such as every surgeon be- 
lieves in, “ that operative treatment of fractures is desirable, 
provided the indications for operation are clear.” “The ma- 
jority of simple or closed fractures can be satisfactorily treated 
by non-operative methods. Each individual case should be 
judged on its own merits.” “ It must ever be kept in mind that 
a very definite indication for operation must be present before 
an individual case is submitted to the additional risk .of incision 
and direct fixation.” These ideas we think will meet with general 
acceptance among surgeons. In their application, however, 
naturally there will be differences due to the different experiences, 
opportunities, and aptitudes of different surgeons. 

Dr. Scudder’s book has grown until it is no longer merely a 
hand-book, but it has become a portly volume of reference and 
occupies a worthy place among the very best books in its special 
field. We have put it on our shelf by the side of Hamilton, 
Stimson, Gurlt, and Hofifa. Lewis S. Pilcher. 


CORRESPONDENCE. 

NEEDLES FOR ARTERIAL ANASTOMOSIS. 
Editor, Annals of Surgery: 

Will you be so good as to call attention to an error in 
printing in the article “ The Technic of End-to-End Arterial 
Anastomosis?” On page 489, the line “needles. No. 6 Kirby 
sharps ” should read : “ needles. No. 16 Kirby sharps.” 

Yours truly, 

Boston, Mass. Albert Ehrenfried. 


To Contributors and Subscribers : 

All contributions for Publication, Books for Review, and 
Exchanges should be sent to the Editorial Office, 145 Gates Ave., 
Brooklyn, N. Y. 

Remittance for Subscriptions and Advertising and all business 
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Annals of Surgery, 
227-231 South Sixth Street, 

, Philadelphia. 



Annals of 


URGERY 


VoL. LIV DECEMBER, 1911 No. 6 


ORIGINAL MEMOIRS. 


THE VALUE OF THE LEUCOCYTE COUNT IN ACUTE 
SURGICAL DISEASES. 

BY HERBERT W. HEWITT, M.D., 

OF DETROIT, MICH. 

Within the last decade leucocyte counting in acute sur- 
gical diseases has acquired a new meaning, due largely to the 
recognition of the value of the differential count. For many 
years total counts only were made, and these yielded but 
little information, as their significance was not well under- 
stood. An ordinary furuncle might produce a high count, 
while a severe general peritonitis might reveal a leucopsenia, 
and these facts could not be satisfactorily explained. Since 
a more complete blood picture has been utilized in the study 
of this class of diseases, valuable information as to the 
diagnosis and prognosis has been made available. The limita- 
tions of all laboratory work, however, must be recognized. 
The laboratory alone cannot, save in exceptional instances, 
make a diagnosis for the physician. The clinical findings must 
be correlated with those from the laboratory, and this is es- 
specially true of blood work in acute surgical diseases. 
It is necessary to carefully exclude all other conditions which 
might cause a departure from the normal. 

For the purpose of this paper it is essential to have, as a 
working basis, an average normal, not only of the total num- 
ber of white cells, but also of the polymorphonuclear cells. 
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As the polymorphonuclear cells are principally affected in 
inflammatory diseases, they alone of the various types will 
be considered. Various writers give the average number of 
leucocytes considered normal from 6000 to 10,000, and the 
average normal percentage of polymorphonuclears from 60 


to 80 as follows: 





Sondern 


68 

per 

cent. 

Von Limbeck 


70-80 

per 

cent. 

Da Costa 

7.S00 

60-75 

per 

cent. 

Gibson 


75 

per 

cent. 

Hayem 





Tumas 





Graeber-Reineke 

7.242 




Boeckner-Halla 

7.533 




Thoma 

8,687 





If 10,000 is taken as the maximum number for the total 
count and 75 per cent, as the highest percentage for poly- 
morphonuclears, the average normal will probably not be too 
low. The total count of itself is of little value, as it is in- 
fluenced by many factors. These may be classified as follows : 

A. Physiological leucocytosis : (i) leucocytosis of new 
born; (2) leucocytosis of digestion; (3) leucocytosis of preg- 
nancy; (4) leucocytosis after parturition; (5) leucocytosis 
of violent exercise; (6) leucocytosis of cold baths and mas- 
sage; (7) terminal leucocytosis. 

B. Pathological leucocytosis: (i) post-hemorrhagic; (2) 
inflammatory; (3) toxic; (4) malignant disease; (5) due 
to therapeutic and experimental influences. 

Then, too, in severe infections which are poorly resisted, 
a low total count is frequently observed ; while in mild infec- 
tions well borne, a high total count may be found. 

The differential count, on the other hand, is of much 
greater value, since this is, as a rule, uninfluenced by physio- 
logical factors, and the changes due to the pathological con- 
ditions are more definitely defined. When both total and 
differential counts are taken and the relation each bears to the 
other is considered, the assistance rendered in the diagnosis 
and prognosis of the disease in question possesses a value 
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vastly greater than either of the less complete and unrelated 
observations. 

Surgery deals with general rules, and not with absolu- 
tisms, and there are exceptions to nearly all rules. The fol- 
lowing statements, however, may be considered as general 
rules : 

1. The total count is an index of the patient’s resistance 
to the infecting organism. 

2. The relative polymorphonuclear count is an index 
of the degree of, or the severity of, the infection. 

3. If we have a relative polymorphonuclear count ranging 
between 75 per cent, and 80 per cent., infection is probable; 
if between 80 per cent, and 85 per cent, infection is usually 
found; if above 85 per cent., infection is almost invariably 
encountered, and this regardless of the total number of leu- 
cocytes. In fact, some laboratory workers do not make use 
of the total count at all, but depend for diagnosis entirely 
upon the differential count 

A few points can usually be decided by reference to both 
counts, namely : 

(a) bodily resistance, whether high or low; (b) infection, 
whether severe or mild; (c) infection whether well borne or 
poorly resisted; (d) infection, whether circumscribed or un- 
circumscribed (e.g,, appendiceal abscess). 

Gibson^, of New York City, speaks of the relative dis- 
proportion between the differential and total counts, and con- 
siders that “bodily resistance is more clearly defined by this 
disproportion than by any other means at our command, and 
that of all methods of blood examination, this is the most 
valuable, both from a stand-point of diagnosis and prognosis.” 

Dr. Gibson has suggested the use of the chart in order 
to more clearly show this disproportion. He assumes 10,000 
as the maximum normal for the total number of leucocytes 
and 75 per cent, as the highest percentage of polymorpho- 
nuclear cells to be considered normal. He further assumes 
that, “In inflammatory lesions which are well borne, the 

* The Value of the Differential Count in Acute Surgical Diseases, 
ANNAts OF Surgery, 1906, pg. 485. 
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polymorphonuclear cells are increased i per cent above 75 
per cent for every 1000 of the total leucocytes above 10,000.” 
Upon this basis he has made some interesting observations. 
Chart I shows a typical Gibson chart 

Chart I. 


35.000 100 

30.000 95 

25.000 90 

20.000 85 

15.000 80 

lo.coo 75 


An infection which is well resisted will show a parallel 
line, or else a line the obliquity of which will run toward the 
leucocyte side of the chart (see Chart II.) If the line runs 
about level, whether high or low, it indicates that a lesion, 
whether severe or not, is well borne and therefore of good 
prognosis. 

The obliquity of the lines determine the prognosis in a 
given case. 

Chart II shows the count in a case of acute suppurative 
appendicitis placed upon the Gibson chart. In this case there 
is a slightly falling line, but it shows that the infection is 
well resisted. Patient recovered; infection, colon bacillus. 


Chart II (Case No. .66). 

35.000 lOo 

30.000 95 

25.000 90 

20.000 85 

17,200 

15.000 "~ T . 7 TrTrr:So '... 86 

10.000 75 
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Chart III shows a case of pelvic abscess. We have here 
a favorable condition for operation, as the line runs from the 
leucocyte side downward with a marked degree of obliquity. 
Result, recovery, with no unfavorable symptoms. 

Chakt III CCase No. 80). 

36, OOCk.._ 

35.000 , 

30.000 

25.000 

'■■■•••••87 

20.000 


100 

95 

90 

8 s 


15.000 


80 


lOjOOO 72 

Gibson states that all of his fatal cases showed a rising 
line. In our series, four revealed a slight falling line. It is 
important in this connection to take into consideration, as sug- 
gested by Fowler,- thedurationof the disease, because we know 
that where infection is severe resistance is in time overcome, 
and then our counts will be of little value. 

Chart IV shows a case of general peritonitis (diagnosis 
confirmed by autopsy). The very low total count and the 
marked deviation upward of the line toward the polymorpho- 
nuclear side of the chart make this a case where the prognosis 
is exceptionally unfavorable. 

I wish to report 100 cases taken from Dr. Metcalf’s and 
my own private records. The cases are all of the acute in- 
flammatory type, and all have been brought either to operation 
or autopsy, so that the diagnosis has been either confirmed 
or disproven. In a number of cases many counts have been 
made, but the count made immediately before the operation 
has been the one used in this series. No one will deny that 
repeated counts are of much greater value in diagnosis than 


* The Relation of Appendicitis to the Leucocyte Count, Surgery, Gyns- 
cology and Obstetrics, Sept., 1908. 
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one isolated count. This point is especially emphasized by 
Gibson: “The importance of a disproportionate increase of 
polymorphonuclear cells, particularly if progressive, cannot be 
overestimated, and those wilfully disregarding such evidence 
are perhaps not exhausting all resources available for diag- 
nosis,” 

Chart IV (Case No. 42). 


35.000 100 

30.000 95 

25.000 90 

20.000 85 

^4.6 

15. 000 80 

10.000 75 


6,300*-'^'^ 

The cases may be classified as follows: 


Acute catarrhal appendicitis 13 

Acute suppurative appendicitis (circumscribed) 10 

Acute suppurative appendicitis (uncircumscribed) 9 

Acute perforative or gangrenous appendicitis 6 

Acute pyosalpinx 12 

Pelvic abscess 18 

Puerperal sepsis 13 

Pelvic lymphatic infection 3 

General peritonitis 5 

Acute cholecystitis 4 

Stitch abscess 3 

Abscess of kidney i 

Abscess of parotid gland i 

Subphrenic abscess l 

Infected ectopic gestation (ruptured) I 


Total 

The appendicitis cases are interesting, and we have come 
to depend on the leucocyte count as an important factor in the 
diagnosis and prognosis of this disease. 
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Thirteen catarrhal cases show. 

Average polymorphonuclear. 83% 

Average total Highest polymorphonuclear .90% 

Highest total count. .33- ® polymorphonuclear .73% 

Lowest total count... 8,900 

Six cases of perforative and gangrenous: 

Average polymorphonuclear .89.16% 
Average total count. .19.517 Highest polymorphonuclear .90% 

Highest total count. .30. VQ^^est polymorphonuclear .83% 

Lowest total count... 13.3 ^ ^ 

Nine cases of 

Average total count.. 18.05 polymorphonuclear .98.6% 

Highest total count.. 27./ . polymorphonuclear .81% 

Lowest total count.. 3-9 

nf circumscribed abscess. 

Average polymorphonuclear .86.75% 
Average total count.. I9.04 ' . , ^ polymorphonuclear .gySo 

Highest total count. .36. 00 polymorphonuclear .78% 

Lowest total count... 9.100 

Closely allied to this group are the cases of acute pyo- 

salpinx, twelve cases with the following 

Of pyosalpinx, there are 

Average polymorphonuclear .83.3^0 

Average total count.. 3. 33 . . pg|v;,.orphcnuclear .89% 

Highest total ut " p'S.-:aor;Lr.-.:ckar .67-0 

Lowest total count.. .Moo Lowtst v . 

Of puerperal sepsis, thirteen ca.ses -. 

Average total count.. 16.315 Average roh'—v* oa-t'.ar 5, 

total count. .06,:. 

Lowest total count. ..12,300 Lowot p * 

Of pelvic abscess, eighteen cases: 

Average total count.. 20.005 Average potym.orpm.,.,e..p- 
Highest total count. .31.000 Highest potyn-.orpnonu,..^^ . 
Lowest total count. ..10,200 LovvcyI polym.orp..o.i.--c..‘ •/ /o 

Four cases of cholecystitis show ctverage.- very high. 

.9= 4% 


Average total count.. 20, 055 , 

Highest total count. .33-920 Higl;c.-t pelvn'.orp.' 
Lowest total count... 7,500 Lowed paly:" " ' 


. . . <»4 i •. *- 


lonuclcar -97% 
ix.euclcar .90% 
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The case of acute suppurative cholecystitis (Chart V) is 
the only one in our series that revealed such a sharp (15°) ris- 
ing line on the Gibson chart, and still recovered. This was a 
case of a woman over seventy years of age, who was operated 
upon within two days after symptoms appeared. This count, 
indicates the low vitality of our patient, and an infection of 


marked severity. 

CnAitT V (Case No. 22). 

35iOoo 100 

30.000 95 

90 

35.000 SO 

20.000 • ^5 

15.000 80 

10.000 *75 

y.soo-^"'" 


The five cases of general peritonitis all died, three showing 
a rising line and two a falling line, as shown in the accom- 
panying charts. 

Case No. 42, General Peritonitis. 


35.000 100 

30.000 95 

25.000 90 

20.000 85 

^84.6 

15.000 ;.....<-rrTT 7 . 80 

10.000 75 


6,300--"^ 

i.-i 

Three cases of stitch abscess are interesting to illustrate 
what a marked leucocytosis a small stitch abscess is capable of 
producing: Case 17, total count 16,200, polymorphonuclear 85.5 
per cent. ; Case 16, total count 25,000, polymorphonuclear 87 per 
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36 ,soo-_.^ 

35.000 .TTrr-rr-.v — loo 

" 

30.000 95 

25.000 90 

20.000 85 

15.000 . 80 

10.000 75 


Fatal case, infection mixed, streptococcus predominating. Infection 
existing over short period of time only. 


Case No. 70, General Peritonitis. 


3S>ooo 100 

30.000 95 

94 

25.000 90 

20.000 . 85 

19 , 400 ''‘’ 

15.000 80 

10.000 75 

Fatal case. 


Case No. 84, Gener<\l Peritonitis. 

35.000 100 


30.000 

25.000 

20.000 

15.000 

10,000 



95 

90 

8 S 

80 

75 


Fatal case. 
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cent. ; Case lOO, total count 23,400, polymorphonuclear 93.5 per 
cent. 

The remaining' cases may be tabulated as follows: 

Pelvic lymphatic infection, three cases: Case 82, total count 
22,100, polymorphonuclear 91 per cent.; Case 49, total count 
11,200, polymorphonuclear 81.5 per cent,; Case 34,. total count 
7,800, polymorphonuclear 75 per cent. 

Case No. 89, General Peritonitis. 


35.000 100 

30.000 95 

25.000 90 

20.000 85 

19,500 

15.000 — 80 




r 0,000 75 

Fatal case. Long continued infection. 

Ruptured ectopic gestation (infected), one case: Case 77, 
total count 22,000, polymorphonuclear 87 per cent. 

Subphrenic abscess, one case: Case 96, total count 35,000, 
polymorphonuclear 79 per cent. 

Abscess kidney, one case: Case 48, total count 35,890, poly- 
morphonuclear 91.5 per cent. 

Abscess of parotid gland, one case: Case 50, total count 12,- 
200, polymorphonuclear 91 per cent. 

Our averages when classified according to the polymor- 
phonuclear count may be arranged in the following order : 



Total 

Polymorphonu clear 

Pelvic lymphatic infection 

. . 13,866 

82.3 

per cent. 

Acute catarrhal appendicitis 

..17,907 

83 

per cent. 

Pelvic abscess 

. .20,005 

83 

per cent. 

Acute pyosalpinx 

Appendiceal abscess (circum- 

..14,636 

833 

per cent. 

scribed) 

. .19,089 

857s per cent. 

Appendiceal abscess (uncircum- 




scribed) 

..18,175 

86.4- 

per cent. 

Puerperal sepsis 

•■16,31s 

86.9 

per cent. 

Stitch abscess 

• - 21,733 

87.6 

per cent 
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Gangrenous and perforative 

Tota 

Polymorphonuclear 

appen- 



dicitis 

19,516 

89.1 

per cent 

General peritonitis 


89.5 

per cent. 

Acute cholecystitis 

20,055 

92.3 

per cent. 


It seems to the writer that these averages are significant. 
Excluding the counts in stitch abscess and puerperal sepsis, 
the following points are noted. In acute inflammatory dis- 
eases in the pelvis the polymorphonuclear counts are low. 
When we approach the appendiceal region the count is higher, 
but when we reach the “attic” of the abdomen our records 
show very marked increase in both total and polymorphonu- 
clear counts. 

A question that arises at this time is : “Can we place the 
percentage of polymorphonuclear cells at a certain number 
below which we do not expect to find infection ?” 

Sondern^ has the following to say in this respect: “A 
relative percentage of polymorphonuclear cells below 70 with 
an inflammatory leucocytosis of any degree excludes the 
presence of pus or gangrene at the time the blood examination 
is made, and usually indicates good bodily resistance toward 
infection.” Gibson cited three pus cases with polymorphonu- 
clear counts below 70 per cent, and in my series I had one 
case (Case 27, acute pyosalpinx with adhesions and small 
pockets of pus among adhesions). 

I do not believe that between 65 per cent, and 80 per cent, 
we can state with any degree of accuracy that the count per se 
means the presence of infection. 

The writer believes that in acute inflammatory surgical 
diseases repeated counts at frequent intervals should be made, 
and if the polymorphonuclear percentage rises while the total 
number remains stationary or falls, immediate operation should 
be insisted upon. 

In some cases we found that the leucocyte count did not 
help us in making a diagnosis, and in these cases we have dis- 

*The Present Status of Blood Examinations, Medical Record, vol. 
Ixvii, pp. 452-455. 
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regarded the blood findings entirely and depended upon the 
history and physical signs, but in cases where the count has 
been positive its value could not be easily underestimated. 

Leucocyte counts are sometimes valuable for their nega- 
tive findings, e.g., they are frequently of assistance in making 
a diagnosis between a small ovarian cystoma with a twisted 
pedicle and a pyosalpinx or appendicitis. Dr. Metcalf operated 
upon a case illustrating this. A very large woman with thick 
abdominal wall was suddenly seized with pain over McBurney’s 
point and vomited. Tension of muscle and tenderness were 
present in the right lower quadrant of abdomen. Temperature 
and pulse were normal. Vaginal examination revealed nothing 
positive. Diagnosis, small ovarian cyst with a twisted pedicle, 
right side, or acute appendicitis. Blood count revealed 8590 
leucocytes with 62 per cent, polymorphonuclears. Diagnosis 
after blood count, ovarian cyst with twisted pedicle, and this 
was confirmed by laparotomy. 

The counts enumerated in this paper were made by Drs. 
Safford, Torrey, and myself, and a uniform technic was fol- 
lowed. 

I wish to acknowledge my indebtedness to Dr, Metcalf 
for the perusal of his case records, and to Drs. Safford and 
Torrey for assistance rendered, 

CONCLUSIONS, 

1. The laboratory findings must be correlated with the 
clinical to be of any value at all. 

2. The total count alone is insufficient. 

3. The differential count, per se, is of value in diagnosis, 
but of little value in prognosis. 

4. The total and differential counts, when taken together 
and correlated with the clinical findings, are frequently of great 
value both in diagnosis and prognosis. 

5. No definite percentage of polymorphonuclear cells can 
be taken to positively indicate infection. If we have a per- 
centage of between 75 and 80 of polymorphonuclear cells, 
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infection is probable; if we have a percentage of between 8o 
and 85, infection is usually found; if we have a percentage 
above 85, infection is almost invariably encountered. 

6. The negative value of the count is sometimes very 
useful in diagnosis. 

7. The duration of the infection must be taken into con- 
sideration. 

Counts are more positively diagnostic when taken early 
in the course of an acute surgical disease. Infection will fre- 
quently, when of long duration, overcome the patient’s resist- 
ance and so vitiate the value of the count. 



THE TRANSPLANTATION OF FREE FLAPS 

OF FASCIA. 


AN EXPERIMENTAL STUDY 

BY JOHN STAIGE DAVIS, M.D., 

OF BALTIMORE, MD. 

Instructor in Surgery, Johns Hopkins University 

(From the Hunterian Laboratory of Experimental Medicine, 

The Johns Hopkins University.) 

Introduction. — For some time I have been interested in 
the methods brought forward for replacing and for rein- 
forcing weakened or defective tissues, and while some of the 
methods are admirable, all are limited in their application. 
It seemed worth while to search for a material which would 
accomplish the same purpose but would have a wider field of 
usefulness. 

In looking about for some suitable tissue in the body 
which was easily obtainable, which had considerable strength, 
and at the same time was sufficiently flexible for any desired 
need, I was led to try the experimental transplantation of free 
flaps of fascia. 

After proceeding with the experiments for some time I 
found that some excellent work had already been done along 
this line.^ However, my results were sufficiently suggestive 
to warrant a report on the subject, in order to again call atten- 
tion to this promising surgical procedure. 


* Kirschner, M. ; Ueber freie Sehnen-und Fascien. Transplantation, 
Beitr. z. klin. Chir., 1909, Ixv, 472. 

Gunther: Ueber Duraplastik: eine klinisch-experimentelle Studie, 
Beitr. z klin. Chir,, 1910, Ixix, 740. 

Hohmeier: Ueber ein neues Verfahren zur Deckung von Tracheal- 
defekten, Munchen. med. Wchschr., 1911, Bd. Iviii, 948. 

Since this paper was handed in for publication the following experi- 
mental-clinical articles have appeared. They will be considered fully in 
another report. 

Hohmeier, F : Experimente uber Verschluss von Wunden und ueber- 
734 
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Sixty-two experiments were done on 39 dogs. Etlier an- 
sesthesia was used in each experiment. 

Technic . — The part was shaved, washed with green soap 
and water, then with alcohol and etlier. After the skin was 
thoroughly dry it was painted with tincture of iodine 2.5 per 
cent. The iodine solution was also freely used in the open 
wounds and after suture of the skin. 

Fine black silk was the ligature and suture material used 
throughout. The wounds were closed in layers wherever 
possible. The skin was closed in every instance with the 
button-hole stitch. 

Dry sterile gauze secured by a bandage was used wher- 
ever dressings were applied. 

The fascia was obtained, for the most part, from the 
thigh, the iliotibial band of the fascia lata being the most 
satisfactory portion to work with, as it is easily separated 
from the underlying tissues. In a few instances the strong 
abdominal fascia was employed. 

The fascia was transplanted in both single and double 
layers and in one or two instances was twisted. 

In each experiment where adhesions were not desired the 
fascia lata (iliotibial band) was placed with the inner or 
muscle surface exposed. For example, when a flap of fascia 
was placed in a peritoneal defect, the muscle or smooth side 
was turned toward the peritoneal cavity, and it was found 
that dense adhesions were less likely to occur than when the 
outer side was turned toward the cavity. 

In this series, unless otherwise stated, the fascia was trans- 
planted into the same animal from which it was taken. 

An attempt was made to place free flaps of fascia on the 
various tissues, in order to test its vitality and obtain an idea 
of its possibilities for clinical use. 

briickung von Defecten Schleimhauttragender Korpercanale und-bohlen 
durch freie auto-plastic, Arch. f. kiin. Chir., 1911, 345. 

Konig, F. : Newe Wege der plastischen Chirurgie. (Verschluss und 
Ueberbriickung), Arch. f. klin. Chir., 1911, 326. 

Lewis, D. and Davis, C. B.: Experimental Direct Transplantation of 
Tendon and Fascia, J. Amer. Med. Assn., Ivii, 1911, 540. 
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Experiments . — For convenience I have divided the . scries 
into eight groups. To economize space I will only report a 
few of the typical experiments in each group. 

Group I. — Transplantation of Free Fascia into Subcutaneous Tissue, 
on Fat; on Muscle; Periosteum, on Naked Bone; Cartilage, Tendons and 
Ligaments. 

Experiment 6. — Male, black mongrel; about nine months old. Opera- 
tion, November 22, igio: A piece of fascia lata was sutured in the sub- 
cutaneous tissue of the chest wall. The wound was closed in the usual 
manner. Dry dressing. Condition on leaving the table excellent Per 
primam healing. 

February 23: Distemper. The animal was sacrificed. Autopsy , — 
The fascia was somewhat thickened but otherwise it seemed normal. It 
was strong and tough. 

Histology.^ — Microscopic examination showed apparently normal 
fascia with fibres and nuclei clearly stained. No degeneration. 

Experiment 7. — Female, white fox terrier; about six months old. 
Operation, November 28, 1910; The sartorius muscle was exposed and 
a broad band of fascia lata was sutured snugly around it. The wound 
was closed in the usual manner. No dressing. Condition on leaving the 
table excellent. Per primam healing. 

January 16, 1911: Animal sacrificed. Autopsy. — The fascia was 
somewhat thickened but otherwise it seemed normal. The fascia band 
could be easily stripped from the muscle. 

Histology. — Microscopic examination: the sections showed normal 
fascia with no signs of degeneration. 

Experiment 8. — Female, tan mongrel; about six months old. No- 
vember 29, 1910, a flap of fascia lata was removed from the thigh and 
wrapped in moist salt gauze and then placed in the ice box in a sterile 
jar. 

Operation. — December i, 1910: The fascia which was placed in the 
ice box forty-eight hours ago was sutured on the ribs, under the muscle. 
The wound was closed in the usual manner. Dry dressing. Condition 
on leaving the table excellent. Per primam healing. 

January 24, 1911: Animal sacrificed. Autopsy. — The fascia was 
thickened but otherwise it seemed normal. It was movable on the ribs. 

Histology. — Microscopic examination: the sections showed normal 
fascia with clearly stained nuclei and fibres. 

Experiment 9. — Male, black and white fox terrier; about two years 
old. Operation, December i, 1910: The right femur was exposed and 
the periosteum was stripped back for about 2 cm. Into this defect a 
band of fascia lata was sutured around the bone. The wound was 
closed in the usual manner. No dressing. Condition on leaving the 
table excellent Per primam healing, 

■ I take this opportunity of thanking Dr. C. D. Deming for assistance 
in the histological examinations. 
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December 37 : Death from pneumonia. Autopsy. — The band of fascia 
was somewhat thickened and was intimately blended with the periosteum 
on either side. The structure of the fascia could be plainly seen. 

Histology. — Microscopic examination; the sections showed normal 
fascia with no signs of degeneration. 

Experiment 43. — Female, white mongrel; about two years old. 
Operation, March 14, 1911: The trachea was exposed and a large flap 
of fascia was sutured on it. This fascia had been removed from another 
animal on February 7, 1911, and had been in cold storage since that date. 
The wound was closed in the usual manner. Dry dressing. Condition on 
leaving the table excellent. Per primain healing. 

April 10: Death from distemper. Autopsy. — ^The fascia was some- 
what thickened but otherwise it seemed normal. It was closely adherent 
along the margins and seemed to blend with the tissues on the surface 
of the trachea. 

Histology. — Microscopic examination: the sections showed normal, 
well-nourished fascia. 

Comment. — In this group free fascia flaps were success- 
fully transplanted into the subcutaneous tissue, into fat, on 
muscle, periosteum, bone, cartilage, tendons, and ligaments. 

Microscopic examination of the specimens showed that 
the fascia retained its own structure after transplantation and 
was apparently healthy and well nourished. This was true 
even after being kept in cold storage for 35 days and then 
transplanted into another animal. 

The clinical uses suggested by these experiments are of 
considerable importance, and cover a wide field. 

Group II. — Transplantation of Free Fascia intq Tendon and Muscle 
Defects. 

Experiment 16. — Male, black mongrel, about six months old. Opera- 
tion, December ig, 1910: The right tendo Achillis was exposed and a 
section about 2.5 cm. long was removed. The stumps were held in 
position by a strong tension suture, and then a flap of fascia lata was 
placed in the defect so as to surround the stumps like a tube. This tube 
was then drawn tight and the ends were securely sutured around the 
stumps. The tension suture was cut and the dead spaces obliterated. 
The wound was closed in the usual manner. Dry dressing. Condition on 
leaving the table excellent. Per primant healing. 

March 7, 1911: Distemper. Sacrificed. The animal had been very 
active and had no limp. It was impossible to tell which leg had been 
operated on without close inspection. Autopsy. — The replaced tendon 
was thicker than normal but seemed strong and satisfactory in every way 
(Fig. I). 

Histology. — ^Microscopic examination: cross section of the new tendo 
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Achillis showed normal staining fascia which was folded on itself. Sur- 
rounding the fascia was connective tissue, which caused the apparent 
thickening of the new tendon. 

Experiment 20. — Male, white fox terrier, about four months old. 
Operation, January 3, 1911 : The sartorius muscle was exposed and a 
section about 2.5 cm. long was removed. The muscle ends were held in 
position and a flap of fascia lata was sutured into the defect surrounding 
the muscle stumps by a tube of fascia. The dead space was obliterated 
and the wound was closed in the usual manner. Dry dressing. Condi- 
tion on leaving the table excellent. Per primani healing. 

February i : Death from pneumonia. Since the healing the animal 
had been very active and no difference could be detected in the gait. 
Autopsy. — The fascia was firmly united with the muscle ends (Fig. 2). 

Histology. — Microscopic examination: the sections showed fascia 
with fibres and nuclei clearly stained. 

Comment . — This group shows that muscle and tendon 
defects may be bridged by free flaps of fascia. Muscle de- 
fects may be bridged by means of fascia flaps and thus a cer- 
tain amount of the muscle function saved. The fascia united 
firmly with the muscle ends and formed a strong symmetrical 
band between them. 

The use of fascia flaps to replace tendons is of especial 
importance and most promising clinically. While it is a well- 
known fact that free tendon transplantation can be success- 
fully done, it must be borne in mind that it is often difficult 
to secure either long or short pieces of tendon without doing 
considerable damage. 

There are large amounts of fascia available in the body 
which can be secured without damage to any other working 
part. Thus tendons of any desired length might be made from , 
strips of the iliotibial band of the fascia lata. 

Experimentally the tendons made of folded strips of fascia 
are not liable to adhere to surrounding tissues. Fascia flaps 
might also be used to prevent tendons from being caught in 
scar tissue. The final results after replacing tendons with this 
material are more satisfactory than with any foreign material 
or transplantable tissue with which I am familiar. 

Group III. — Transplantation of Free Fascia Around Vessels and 
Nerves. 

Experiment 33. — Female, black and yellow mongrel, about one year 
old. Operation, February 14, 1911: The right jugular vein was dis- 






Experiment 41. — ^Fascia around vessels and on trachea. Operation, March 14, 
Specimen removed April 11,1911. On the right carotid can be seen a flap of fascia which 
was transplanted immediately from the same animal. On the left carotid and trachea are 
flaps of fascia from another animal which had been in cold storage for 35 days. 



Experiment 22, — Fascia filling defect made by removal of patella. Operation, Jan- 
uarj' g, ign. Specimen removed February 2. 1911. Mote the amount of extension and 
flexion possible. The fascia can be seen firmly healed to the joint capsule. 
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sected out and a flap of fascia lata was wrapped about it. The wound 
was closed in the usual manner. Dry dressing. Condition on leaving 
the table excellent. Per primam healing. 

March 3: Death from pneumonia- Autopsy . — The fascia was thick- 
ened but otherwise seemed normal. It was quite adherent to the vessel 
wall. The lumen of the vessel was not encroached upon. 

Histology . — Microscopic examination: the sections showed the struc- 
ture of the vessel to be normal. It was surrounded by a band of fascia 
which was apparently well nourished and showed no signs of degener- 
ation. , v .j i 

Experiment 41. — Female, yellow and white mongrel, about one year 
old. Operation, March 14, 1911: Both common carotid arteries were ex- 
posed. Around the right carotid a piece of fascia lata was sutured, 
which had just been removed from the right thigh. Around the left 
carotid was sutured a piece of fascia which had been removed from 
another animal on February 7, 1911, and had been in cold storage since 
that date. The wound was closed in the usual manner. Dry dressing. 
Condition on leaving the table excellent Per primam healing. 

April 10: Death from pneumonia. Autopsy . — ^The fascia on both 
carotids was thickened, but otherwise seemed normal. The appearance 
of the two specimens was the same. The fascia was quite adherent to 
the vessels but could be stripped off. The lumen of the vessels was not 
encroached upon (Fig. 3). 

Histology . — Microscopic examination: the sections showed appar- 
ently normal fascia in both instances. No signs of degeneration. 

Experiment 44. — Male, black and white fox terrier, about one year 
old. Operation, March 21, igii: The right sciatic nerve was exposed 
and a flap of fascia lata was sutured around it. The wound was closed 
in the usual manner. Dry dressing. Condition on leaving the table ex- 
cellent. Per primam healing. Gait unaffected. 

April 20: Distemper, animal sacrificed. Autopsy . — The fascia was 
thickened but otherwise seemed normal. It could be moved on the nerve 
to a slight degree. There was no constriction of the calibre of the nerve. 

Histology . — Microscopic examination: the sections showed a normal 
nerve surrounded by well-nourished, apparently normal fascia. 

Comment . — ^This group shows that free flaps of fascia 
may be successfully transplanted around arteries, veins, and 
nerves, without in any way interfering with the lumen of the 
vessels or compressing the nerves. 

Clinically, fascia flaps might be of use in protecting suture 
lines in vessel surgery and in reinforcing weakened areas in 
vessel walls. The site of nerve plastic operations might be 
surrounded and protected by such flaps. It might also be of 
use in protecting a nerve after it was freed from callus or 
scar tissue. 
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Group IV. — Transplantation of Fret Fascia into Joints and for 
Suturing Fractured Bones, 

Experiment 22. — Female, yellow mongrel, about six months old. 
Operation, January 9, 1911: The left patella was removed and a piece 
of fascia lata was substituted for it. The fascia was folded on itself 
so that its inner smooth surface was next to the joint, and also under 
the skin. It was sutured to the capsule and the wound was closed in 
the usual manner. Dry dressing. Condition on leaving the table ex- 
cellent Per primam healing. 

February 2: Pneumonia, animal sacrificed. The joint was freely 
movable and as far as could be seen had been as serviceable as the 
normal knee (Fig. 4). Autopsy. — ^The fascia was easily separated from 
the skin. It had adhered firmly to the joint capsule. On opening the 
joint the surface of the fascia was perfectly smooth. There were no 
adhesions. The fascia was slightly thickened. 

Histology. — Microscopic examination: the sections showed a double 
thickness of apparently normal fascia. The staining of fibres and nuclei 
was well marked (Fig. 5). 

Experiment 29. — Female, white fox terrier, about eight months old. 
Operation, February 6, 1911: The right knee-joint was opened and the 
entire articular cartilage was removed as thoroughly as possible. Then 
a piece of fascia lata was inserted and sutured over the denuded portion 
of the femur and well up under the patella. The joint was closed. Dry 
dressing. Condition on leaving the table excellent. Per primam healing. 

February 27: Death from pneumonia. Since the dressing was re- 
moved the animal has been using the operated knee-joint without 
apparent discomfort. Autopsy. — ^The joint was movable. The fascia was 
slightly thickened. It was adherent to the denuded end of the femur but 
to no other portion of the joint. Its structure was well preserved 
(Fig. 6). 

Histology. — Microscopic examination: the sections showed normal 
staining, well-nourished fascia. No signs of degeneration or absorption. 

Experiment 31. — Male, yellow and white mongrel, about six months 
old. Operation, February 13, 1911: The right tibia was exposed and the 
periosteum stripped back. The bone was sawed through and then two 
strips of fascia lata were passed through drill holes and tied. The tied 
ends were made additionally secure by sutures. The wound was closed 
and a small drain inserted in the lower angle. Dry dressing, crinoline, and 
splint. Condition on leaving the table excellent. The stitches were 
removed on the fifth day. The wound was apparently nicely healed. 
It was practically impossible to immobilize the broken bone. 

February 23: Distemper, animal sacrificed. 'Autopsy. — On removing 
the dressing the wound was found badly infected. In spite of the infec- 
tion the strength of the fascia was apparently but little affected and the 
strips were still holding the ends of the bone together. This specimen 
was accidently lost. 

Comment . — ^This group is also interesting. Free flaps of 
fascia were successfully transplanted into joints and also to 



Fig. s. 



(Microphotograph, Zeiss. Obj. AA. Oc. 3.)_ Two layers of fascia filling defect left by 
removal of patella. Section cut parallel to fascia bundles. The smooth, dark, staining layer 
at the bottom of the plate is the portion toward the joint cavity. 



Fig. 6, 




Fxneriment 20 — ^Fascia into joint after removal ot the cartilage. 
ruary %^imen removed February *8 loix.. (a) Leg .^^.tended compared with 

normal; (6) leg flexed, compared with normal; (c) inside of joint. The + marxs 
operatM joint. 



Fig. 
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F.xperiment 38. — Fascia into skull and dura defect. Operation, March 6, 1911. 
Specimen removed April 20, 1911. (a) Bone defect from outside with fascia adherent to 
bone edges; (W from within the outline of the bone defect can be seen.^ The fascia is 
closely adherent to the dura which extends beyond it. The fascia is smooth ^except for one 
small adhesion in the centre. 
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Experiment 62. — Fascia over defect in trachea. Operation, June 12, 1911. Specimen 
removed July 3,1911. (a) Shows normal trachea with openinu in it the size of that covered 
by the fascia; (6) the fascia healed oyer a similar defect: (c) the same specimen from 
within, showing a slight depression which marks the defect. The mucous membrane has 
grown completely over the fascia. 
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Comment . — -This group shows that flaps of fascia inserted 
in skull defects between the dura and bone edges will heal 
and give a strong membrane which will resist considerable 
pressure from within and without When the dura is removed 
in addition to the bone, the fascia flap tucked under the bone 
edges will unite with the dura and also become tightly adher- 
ent to the bone edges. 

There was in each instance a single fine adhesion of the 
cortex to the centre of the fascia flap. 

Fascia flaps might be' used clinically in repairing skull de- 
fects and as an aid in closing of spina bifida. 

This group also shows that free flaps of fascia may be 
successfully used to cover prepared defects in the trachea, 
without subsequent infection, and that the mucous membrane 
grows across the fascia covering the defect. 

It might be of use, clinically, in closing old tracheotomy 
wounds, where there has been considerable destruction of 
cartilage, and also in reinforcing sutures of the trachea. 

Group VI. — Transplantation of Free Fascia into Prepared Defects in 
the Abdominal Wall, 

Experiment 17. — Male, white and black fox terrier, about one year 
old. Operation, December 22, 1910. All the tissues of the abdominal wall 
between the skin and the peritoneum were excised from an area about 
4 by 7 cm. Into this defect a flap of fascia lata 3 by 6 cm. was sutured. 
The skin was closed in the usual manner. Dry dressing. Condition on 
leaving the table excellent. Per primam healing. 

June 27, 1911 : Animal sacrificed. ' Autopsy. — ^There was no hernia 
or bulging of the abdominal wall at the site of operation. From within 
there was no depression in the parietal peritoneum. On holding the 
specimen to the light the. outline of the inserted fascia could be readily 
seen. The fascia itself was slightly thickened but normal in every way 
and was strong and tough. 

Histology. — Microscopic examination: the sections showed normal 
staining fascia with no signs of degeneration. 

Experiment ig. — Male, brown and black mongrel, about one year 
old. Operation, December 29, 1910 : The peritoneum was exposed, and an 
area 4 by 2 cm. was excised. Into this defect a piece of fascia lata was 
sutured. The wound was closed in the usual manner. Dry dressing. 
Condition on leaving the table excellent. Per primam healing. 

February 7, 1911: Animal sacrificed. Autopsy.— The fascia edges 
had blended with the peritoneum. It was thickened but otherwise seemed 
normal. There was a small omental adhesion. 






Fig. ic. 




E'^oeriment in . — (“) Fascia in peritoneal def<^. Operation. December 29, 1910. Specimen removed Feb 
II. '^Experimeit 23.-W Specimen removed June =7. 

.rJment 61.— (c) Fascia over defwt in S, 19.11. Specimen removed July 3; 


! 7. 19.-. 

t (Experiment 6.i.- 


I. Experiment 33.— w ^ --r-— :: v ^ ^yii. opecimen removea juao 

riment 6i. — (c) Fascia over defait in intestine. Operation. January 5, 1911. Specimen removed July J-. 
In all ot these the fascia was the peritoneum, and there was a pucker- 

j the peritoneum at the margin of the tascia. There was adherent omentum in each case. A small tag can be seen 1 
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Microscopic examination: the sections showed normal 
well-nourished fascia. 

Experiment 46. — Male, yellow and white mongrel, about one year 
old. Ot>eraiion, March 23, 1911 : A section of the abdominal wall 3 by 7 
cm., including everything except the skin, was excised. Into the peritoneal 
defect was sutured a flap of fascia lata from one thigh, and into the 
muscle defect, a flap from the other thigh. The skin was closed in 
the usual manner. Dry dressing. Condition on leaving the table excel- 
lent. 

The animal developed distemper three days after the operation and 
on the fifth day the skin wound broke down. There was no hernia, as 
the fascia held firmly. 

April 6: Death from distemper. Autopsy . — ^There was a crater-like 
ulcer, whose base was made up of fascia on which granulations could be 
seen both at the edges and scattered over the surface. There was no 
hernia whatever, and the fascia seemed to be strong' and- intact. On 
opening the abdominal cavity there was free pus, and this was also 
found in the pleural cavity. The omentum was adherent over a small 
part of the fascia. The fascia was incorporated with the peritoneum and 
had healed firmly in position. 

Histology . — Microscopic examination: the sections showed infiltra- 
tion with leucocytes, and marked signs of infection. The fascia was 
apparently in good condition with clearly stained fibres and nuclei. There 
was definite granulation tissue growing from the ulcer edges out on the 
fascia. 

Comment . — This group shows that free flaps of -fascia 
may be sutured into peritoneal and muscle-fascia defects in 
the abdominal wall, and that it will incorporate itself with 
the surrounding peritoneum and muscle edges. A small 
omental adhesion was present on examination of the specimen 
in each instance, but in no case was there adhesion of the gut 
or any other abdominal organ to the fascia. 

When a hernia was produced by the removal of a portion 
of the abdominal wall, except the skin, it was readily cured 
several weeks later by the transplantation of fascia flaps. 

These experiments suggest the use of fascia flaps in the 
cure of large herniae, where the muscle is atrophied, and for 
strengthening any weakened area in the abdominal or chest 
wall. The facility with which the fascia unites with the peri- 
toneum suggests its further use in pleural and pericardial 
defects. 
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Group VIL’—Transplaniation of Free Fascia onto Stomach, Intes- 
tine, and Bladder. 

Experiment 23. — Female, brown and black mongrel, about one year 
old. Operation, January 10, 1911: The bladder was brought up through 
a midline incision, and a flap of fascia lata was sewed to it with a con- 
tinuous suture. The bladder was dropped back and the wound was 
closed in the usual manner. Dry dressing. Condition on leaving the 
table excellent. Per pritnam healing. 

June 27: Animal sacrificed. Autopsy. — There were omental adhe- 
sions to the fascia. The peritoneum on the surface of the bladder was 
somewhat puckered under and immediately around the fascia edges. 
The fascia itself was thickened, but otherwise seemed normal. 

Histology. — Microscopic examination: normal staining fascia was 
found. The peritoneal covering of the bladder could not be differen- 
tiated. 

Experiment 24. — Female, yellow mongrel, about six months old. 
Operation, January 16, 1911: The stomach was exposed and an incision 
3.5 cm. long was made in it, down through the mucosa. The incision 
was then closed with the Cushing continuous stitch, and over the suture 
line was placed and sutured a flap of fascia lata. The stomach was 
dropped back and the wound was closed in the usual manner. Dry 
dressing. Condition on leaving the table excellent. Per primani healing. 

January 27: Distemper, animal sacrificed. Autopsy. — The fascia was 
thickened but otherwise seemed normal. It was closely adherent to the 
stomach wall. There were a few omental adhesions to the fascia, but 
these could be easily separated. 

Histology. — Microscopic examination: the sections showed the line 
of suture. Above this was the layer of fascia which was apparently 
normal and well nourished. 

Experiment 61. — Male, black and white fox terrier, about one year 
' old. Operation, June 5, igir: A loop of gut was brought up through an 
abdominal incision and a purse-string suture was placed opposite the 
mesentery. When the suture was drawn tight and tied the portion 
within the suture projected outward. The tip of the projection was cut 
off, exposing the lumen of the bowel. Over this area a flap of fascia 
lata was sutured snugly and the gut was dropped back. The wound was 
closed in the usual manner. Dry dressing. Per primam healing. 

July 3 : Animal sacrificed. Autopsy.—The omentum was adherent to 
the fascia, but this was easily separated. The fascia was somewhat thick- 
ened, but otherwise seemed normal. It was closely adherent and seemed 
incorporated with the peritoneum of the bowel. There was a definite 
puckering of the wall of the gut around and under the fascia. There 
had been no leakage. From within a small depression in the mucous 
membrane could be seen corresponding to the pucker made by the purse- 
string. 

His/ofogy.— Microscopic lexamination : the sections showed normal 
staining, well-nourished fascia. There was marked infiltration' of the 
tissue beneath the fascia with polynuclear leucocytes. There was a great 
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mass of thesie cells in the area corresponding to the made defect On 
the surface of the fascia was the remains of the adherent omentum.. 

Comment . — This group o£ free fascia flaps were success- 
fully transplanted onto the stomach, the intestine, and the 
bladder. The fascia seemed to incorporate itself with the 
peritoneum (Fig. lo). 

Clinically fascia might be used to strengthen suture lines 
and weakened areas due to ulceration. It might also be of 
use in closing fistulcC of one sort or another. 

Group VIII. — Transplantation of Free Fascia on Liver, Kidney, and 
Spleen. 

Experiment 36. — Female, brindle mongrel, about eighteen months old. 
Operation, February 21, 1911: Through a lumbar incision the left kidney 
was exposed and after the capsule was stripped back an abrasion of the 
surface was made and a flap of fascia lata was sutured over it. The hem- 
orrhage ceased promptly. The kidney was dropped back and the wound 
was closed in the usual manner. Dry dressing. Condition on leaving the 
table excellent. Per primam healing. 

March 7: Distemper, animal sacrificed. Autopsy. — The skin wound 
which had apparently healed became infected after the development of 
the distemper. The fascia was adherent to the surrounding tissues. It 
was not much thickened and seemed normal. It was tightly adherent to 
the kidney at the edges, but could be stripped up more easily in the 
centre of the flap. 

Histology. — Microscopic examination: the sections showed normal 
fascia closely adherent to the parenchyma. 

Experiment 52. — Male, black mongrel, about three months old. 
Operation, May 8, 1911: Through a high midline incision a lobe of the 
liver was exposed. The end of the lobe was cut off with scissors, leaving 
a bleeding area 3 cm. X 0.6 cm. Over this surface was placed a flap of 
fascia lata and the bleeding was markedly checked. The fascia covered 
the end like a shallow cap, and was held in position by mattress sutures 
passing through the liver substance and through both sides of the fascia. 
These sutures were drawn as tight as desired, and did not cut through 
the liver substance. The liver was dropped back and the wound was 
closed in the , usual manner. Condition on leaving the table excellent. 
Per primam healing. 

June 6: Death from pneumonia. Autopsy. — There was adhesion of 
the omentum to the fascia. When this was stripped off the fascia was 
seen covering the denuded area like a cap. It was slightly thickened but 
otherwise seemed normal. 

Histology. — Microscopic examination: the sections showed normal 
staining, well-nourished fascia surrounding an area of liver substance. 
It was adherent to a considerable extent. 

Experiment 60. — Black and white fox terrier, about one year old. 
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Operation, June 5, igii : The spleen was brought up through a left 
rectus incision, the edge was trimmed with scissors, and a flap of fascia 
was sutured over the denuded area so as to bind it. The fascia^-was held 
with mattress sutures, which passed through the spleen and both edges 
of the fascia. There was considerable hemorrhage until the fascia was 
applied and the sutures tied. The spleen was dropped back and the 
wound was closed in the usual manner. Dry dressing. Condition on 
leaving the table excellent. Per primam healing. 

July 3: Animal sacrificed. Autopsy . — The fascia was thickened and 
securely bound the edge of the spleen. It seemed well nourished, and it 
could be separated from the spleen quite easily. 

Histology . — Microscopic examination: sections showed normal 
staining fascia surrounding spleen tissue. 

Comment . — In this group free flaps of fascia were suc- 
cessfully transplanted on the liver, kidney, and spleen. It 
suggests that the fascia flaps might be used to support sutures 
in these organs, and also to bind raw post-operative surfaces 
(Fig. II). 

It is to be noted that the fascia when applied to a bleeding 
surface seemed to have a definite haemostatic effect, which is 
comparable to the haemostatic action of bits of muscle, spoken 
of by Cushing. 

The kidney might be suspended to the ribs or muscles in a 
sling of free fascia. These results are very promising. 

Remarks. — In none of the animals have I noted a muscle 
hernia after the fascia was removed, but should it occur the 
hernia could be repaired without difficulty. There is apparently 
no untoward effect after removal of the fascia lata as far as 
the use of the limb is concerned. 

In every instance the fascia retained its own structure and 
seemed well nourished. After removal from its bed it was as 
tough and strong as when first transplanted. 

The great strength of the fascia, and, in addition, its thin- 
ness and flexibility are to be noted. It can be sutured into a 
defect under considerable tension, and the sutures will hold 
securely even when inserted close to the edges or ends of tlie 
flap. 

The great supply of this material and tlie ease with which 
it can be obtained are important points. 

There is some difference in the measurements of flaps of 
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fascia before and after removal. For example, a marked out 
flap of fascia lata measured 4.5 x 2.5 cm. before removal, and 
after removal it measured 3.3 x 2 cm. Another flap measured 
before removal 4.5 x 2.2 cm. and after removal 4 x 1.75 cm. 

In several experiments fascia was drawn taut and sutured 
around firm rubber tubes 0.8 to i cm. in diameter, and then 
inserted in the subcutaneous tissue. These specimens were 
removed after 49 to 54 days. The structure of the fascia 
could easily be seen. Microscopic examination showed nor- 
mal staining fascia with no signs of- degeneration. 

This is interesting, as it shows that fascia will receive suf- 
ficient nourishment if only one surface is exposed to living 
tissues. 

The type of so-called distemper prevalent in the laboratory 
this winter appeared to have some effect on the healing of 
the wounds, and a number of them became infected. This did 
not seem due to a break in technic, as other animals operated 
on the same morning (before and after these animals), with 
identical technic, and not developing the distemper, did not 
break down. 

In several animals whose stitches had been removed after 
per primani healing, the skin wound subsequently broke down 
after the development of distemper. 

In the instances where there was infection, the trans- 
planted fascia seemed particularly resistant to it, and retained 
its structure after breakdown of the surrounding tissues. 

Where there was tension on the fascia there was compar- 
atively little thickening, but wherever the fascia was simply 
laid on a tissue there was always thickening, and unless it was 
held flat with sutures it had a tendency to bunch- or roll up. 

Once or twice the fascia flap was accidentally allowed to 
partially dry out before it was transplanted, but in spite of 
this it was moistened with salt solution and transplanted. The 
results were excellent and the fascia was nourished and grew 
in its new position. 

The question naturally arose as to the necessity of trans- 
planting the fascia immediately, and also whether fascia from 
one animal could be successfully transplanted into another. 
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Experimentally, both of these questions have been an- 
swered satisfactorily (Fig. 12)- 

Fascia was successfully transplanted into the same and 
other animals after being kept in an ordinary ice chest, 38° 
for as long as 7 days; in cold storage 32° wrapped in gauze 
moistened with salt solution for 35 days, and in cold storage 
32° in normal salt solution for 56 days. 

I am sure that the number of days given here do not show 
the greatest time that fascia may be preserved by the methods 
spoken of, but I mention the periods as a suggestion that 
suitable fascia might be preserved until needed for clinical 
use. 

Fascia kept in salt solution appeared oedematous when first 
removed from the solution, but the oedema disappeared when 
the tissue was pressed with dry gauze. The oedema was en- 
tirely in the superficial connective tissue, which had not been 
removed. The fascia kept in moist salt gauze, on the other 
hand, was normal in appearance. 

When fascia was sutured to the surface of the stomach, 
intestine, or bladder, within a few days there was the appear- 
' ance of puckering or drawing up of the surface under the 
fascia and at its edges, somewhat similar to the effect of ordi- 
nary collodion on the skin. On this area, from within the 
organ, this puckering was not to be found and the lumen was 
in no way encroached upon. 

The haemostatic action of free fascia flaps is noteworthy. 

Conclusions. — ^The foregoing experiments give an idea 
of the great possibilities of transplanting free flaps of fascia, 
and many suggestions for the clinical use of this substance 
may be drawn from them. 

I feel convinced that many of the difficult situations aris- 
ing during operations for the repair of weakened and defect- 
ive tissues or for the control of bleeding surfaces will be 
simplified by the use of free fascia flaps and shall report the 
results of its use in such cases with a consideration of the lit- 
erature in a subsequent paper. 



EXPERIENCES IN THORACIC SURGERY UNDER 
ANESTHESIA BY THE INTRATRACHEAL INSUF- 
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BY CHARLES A. ELSBERG, M.D., 

OF NEW YORK. 

Professor of Clinical Surgery, University and Bellevue ^fedIcaI College Hospital. 

About two years ago, Meltzer and Auer first described 
the method of artificial respiration by the intratracheal insuf- 
flation of air. In later publications they showed that in ani- 
mals the method was of great value for experimental inves- 
tigations in which one or both pleural cavities had to be opened. 
They described a very simple method by which the animals 
could be ancesthetized by intratracheal insufflation of air and 
ether, and expressed their belief that the method would be of 
great value for thoracic surgery in the human being. 
Soon afterward, Carrel made use of the method for his oper- 
ations upon tlie heart and aorta of dogs, and recommended it 
for intrathoracic experimental work. At the same time, the 
writer had been making a large number of investigations on 
dogs, and with the aid of Dr. Neuhof had performed a not in- 
considerable number of operations upon the lungs, the bronchi, 
and the oesophagus in these animals. Thus we removed one 
or several lobes of one or both lungs, made incisions into 
bronchi, with subsequent suture, etc. In all of these operations 
the method of intratracheal insufflation worked admirably. 
One or both pleural cavities could be widely opened, and all 
the necessary intrathoracic manipulations performed and the 
animals remain in good condition throughout the operations. 
After the thoracic wall had been closed by suture and the in- 
tratracheal insufflation stopped and the intratracheal tube re- 
moved, the animals began to breathe again in a perfectly 

■’'''Read before the Philadelphia Academy of Surgery, May 3, 1911. 
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normal manner. Unless death occurred from sepsis or fol- 
lowed from an unsuccessful operative procedure, the animals 
recovered entirely. When the dogs were killed days, weeks, 
or months after the operations, the larynx, trachea, and lungs 
were found in perfectly normal condition. 

As has been described in previous papers, the insufflation 
was carried on by means of a very simple apparatus which 
had been devised by Meltzer and Auer, and no care was taken 
to filter, warm, or moisten the air which was blown into the 
trachea. Nevertheless no lesion could be found post mortem 
in the respiratory tract of these dogs. The anesthesia was 
a very good one and seemed to be absolutely devoid of danger. 
It is well known that it is easy to kill a dog by means of ether 
given by inhalation, but we have found it irnpossible to kill the 
animals with ether given by intratracheal insufflation. This 
safety is probably due to the fact that so much of the ether 
escapes upward in the trachea and out through the larynx and 
mouth. 

In previous papers, I have described a simple and portable 
apparatus for intratracheal insufflation ansesthesia in man. In 
what follows I shall give an account of our experiences with 
the method for general anesthesia and shall report upon the 
cases of intrathoracic surgery which we have had up to the 
present time. 

The Value of InsuMation Ancesthesia for General Sur- 
gery . — ^We have, at Mt. Sinai Hospital, New York, anaes- 
thetized about 200 patients by means of intratracheal insuf- 
flation, and have found the method very valuable for a great 
many operations. In all but a few cases, the anaesthesia was 
a very satisfactory one, particularly free from complications 
and after effects. It is very easy to keep the patients under 
full anaesthesia, vomiting has never occurred during the anaes- 
thesia, and the patients were never too deeply under the ether. 
At the conclusion of the operations, the patients awakened 
very rapidly, especially if pure air was insufflated for a few 
minutes before the intratracheal catheter was withdrawn. 
Vomiting after the operation was very unusual no matter what 
the surgical procedure that had been performed, and the pa- 
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tients never complained of pain or discomfort in their laryn- 
geal regions. We have thus far not seen any pulmonary com- 
plications after insufflation anjesthesia. 

In one patient, we failed to obtain complete muscular 
relaxation so that the necessary intra-abdominal manipulations 
could be accomplished. 

In the case of a young girl, who was to be operated upon for 
chronic appendicitis, it was found impossible to cause complete 
relaxation of the abdominal walls. We finally attempted to 
obtain complete antesthesia by means of ether given by inhalation, 
but the patient still struggled. Only when chloroform was given 
by inhalation was perfect relaxation obtained. 

This patient was evidently one who was refractory to 
ether. It is possible that the intratracheal tube that we used 
was too small, so that too much of the air and ether mixture 
escaped by the side of the tube. 

Operations under insufflation anresthesia were performed 
upon patients suffering from a variety of acute and chronic 
surgical diseases. Our experience up to the present time will 
allow us to mention the following operations in which we have 
found the anjesthesia of especial value. In operations upon 
the neck and more especially those around the trachea such as 
thyroidectomy, the method is ver}'^ useful. Not only is the anaes- 
thetizer never near the field of operation, but the operator can 
work around the trachea without causing any interference 
with the breathing. There is no danger of sudden collapse 
of the trachea when a large goitre has been removed, and no 
matter how much the trachea is handled, the anaesthesia con- 
tinues smoothly and evenly. Intratracheal anaesthesia should 
be very advantageous for the operation of laryngectomy. The 
intratracheal tube could either be introduced through a trache- 
otomy wound and the trachea packed with gauze above this 
point, or the tube could be passed through the glottis in the 
usual manner, and removed only at the moment when the 
trachea is to be divided across after the entire larynx is free. 

We have found that operations upon the face and Jaws 
and mouth, where the buccal cavity or pharynx has to be in- 
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vaded, are made more easy and safe when done under insuf- 
flation ansesthesia. No blood or secretions can run down the 
trachea, for the out-flowing current passing upward in the 
trachea blows out any fluid that might run down into the larynx. 
In operations upon the brain and spinal cord where the 
patient must often be placed in the prone position, the anses- 
thesia is very useful. As soon as the intratracheal tube has 
been introduced and the insufflation has been begun, the 
patient’s head and body can be placed in any position desired 
and the anaesthesia given from a distance. The ansesthetizer 
need not be seated underneath the table as is ordinarily neces- 
sary. 

Experiences with Insufflation Ancesthesia in Thoracic 
Surgery . — Insufflation anaesthesia is a positive pressure method 
and was primarily suggested for intrathoracic surgery. On 
account of the simplicity and apparent safety of the method it 
may take the place of all the more complicated positive and 
negative pressure cabinets. The operations upon animals gave 
such very satisfactory results, that we were very hopeful that 
the method would give as good results in thoracic operations 
in the human being. We were very careful in our first human 
operations, but, with increasing experience, have gained more 
and more confidence in the efficiency of insufflation in man. 
In the following are recorded the experiences we have had up 
to the present time : 

Case I (Reported in the Annals of Surgery, July, 1910). — Abscess of 
the lung; thoracotomy and aspiration of the lung under intratracheal 
insulation. Recovery. 

B. F., a butcher, fifty-five years of age, was referred to the II Sur- 
gical Service by Dr. Manges with the diagnosis of an abscess of the, 
middle lobe of the right lung. 

February 14: The patient was anaesthetized with ether, and the 
attempt was made to introduce a small catheter into the trachea. The 
patient took the ether very badly, and I did not have on hand the proper 
kind of a tube nor the necessary instruments for the intubation. After 
a number of unsuccessful attempts to pass a catheter through the 
larynx we determined to put off the intubation until a later time. The 
operator (Dr. Lilienthal) then resected four inches of the eighth and 
•ninth ribs and packed the wound cavity with gauze. 

February 20: Operation by Dr. Lilienthal, intratracheal Insufilation 
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by Dr, Elsberg, Ether anaesthesia; larynx and pharynx thoroughly anaes- 
thetized with cocaine. A soft rubber tube, No. 28 French scale, was 
passed through the glottis by means of a laryngeal forceps and pushed 
downward until a slight resistance was encountered. The tube was 
then fixed to the upper teeth by means of a gag. The tube was con- 
nected with the insufilation apparatus and a mixture of air and ether 
blown in under a pressure of 15 mm. of mercury. The patient began to 
cough violently, therefore the intratracheal tube was withdrawn about 
one inch. The coughing ceased at once, and at the same time all evi- 
dences of mucus in the trachea or pharynx disappeared. The patient’s 
color was good, respirations regular, pulse of good quality. The patient 
was now turned on the left side and the operation begun. 

3.10 — No cyanosis, pulse 120; incision 12 cm. in length into right 
pleural cavity; pulse unchanged, color good, no cough. Pressure of cur- 
rent now raised to 20 mm. Palpation of the lobes of the right lung. 

3.20— Pulse 108; respirations 48; color good with slight cyanosis; 
pleural cavity is wide open, 

3-2S — Heart action excellent; pulse 96; color good, no cyanosis; aspi- 
ration of middle lobe of lung. 

3.30 — Pulse los : respirations 42 ; color good. 

3'35 — Pulse 108; respirations regular, 40. The current of air is 
interrupted several times in order to observe the appearance of the lung. 
When the current is prevented from entering the intratracheal tube the 
lung collapses and is of a dark green mottled color; when the lung is 
markedly distended (25 mm. pressure) the lung is of a bluish color 
with areas of red. When the lung is collapsed the oesophagus and aorta 
can be seen and examined. 

3.40^Suture of incision in pleura. While the last stitches are being 
passed the pressure is raised to 30 millimetres in order to slightly over- 
distend the lung so that as little air as possible shall remain in the 
pleural cavity. 

3.45 — Pleura closed with small drain; pulse 132 and of good quality. 

3.50— Color good, no cyanosis; respirations 32. 

3.55 — Suture of muscles and skin; voluminous dressing. The intra- 
tracheal tube is withdrawn. Pulse now 120, of good quality; respira- 
tions regular, no cyanosis. 

Four minutes after the patient was taken to his bed he was awake. 
He said that he did not have any pain in his larynx; he was not hoarse. 
The morning after the operation the patient was in very good condi- 
tion. He complained of some pain in the right chest and had considerable 
mucopurulent expectoration. He was not hoarse and did not complain 
of any pain in his laryngeal region. The auscultation of the right side 
of the chest through the bandages was not satisfactory, but breathing 

sounds could be heard over the entire side. ^ 

From this time on tlie patient steadily Improved, the cough and 
expectoration grew less daily; he was out of bed on March 10 and 
discharged from the hospital with his wound almost healed on March 
25. When last seen (April 22) he was in excellent condition; the 
breathing sounds over the right side of the chest seemed normal; he 
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had almost no cough and practically no expectoration; he had gained 
considerable flesh and strength. 

The patient returned to the hospital about six months later 
on account of a large pulmonary hemorrhage. He had another 
large hemorrhage from the lungs soon after his admission, 
to which he succumbed. No autopsy could be done. 

Case II. — ^John H., fifty-two years of age, admitted to Mt. 
Sinai Hospital on January 2, 1911, with the history of increasing 
difficulty in swallowing for ten months. He had lost 40 pounds 
in weight and was able to swallow only small quantities of fluids. 
The stomach tube was arrested 12 cm. from the teeth, and an 
X-ray picture taken after the ingestion of bismuth showed a 
marked narrowing of the oesophagus at this point. 

On January 7 the patient was anaesthetized with ether in the 
usual manner, a catheter No. 24 French introduced into the 
trachea, and intratracheal insufflation begun. The patient was 
turned on the right side, and an incision was made in the seventh 
intercostal space from the costal cartilage in front to the angle 
of the ribs behind (Dr. Elsberg). The incision was deepened 
through the muscles until the pleura was exposed. The lungs 
were now momentarily collapsed while the incision in the pleura 
was made. The ribs were now drawn apart by means of the rib 
spreader and the left pleural cavity widely exposed. The lungs 
were of a mottled pink color and moderately distended (pressure 
30 mm.). Pulse slow and of good quality; very superficial re- 
spiratory movements. The lung was now carefully drawn toward 
the median line and the pericardium exposed ; this was also drawn 
to the right so that the root of the lung was visible as well as 
the aorta and the oesophagus with the left vagus nerve. 

About five inches above the diaphragm there was a hard nod- 
ular tumor of the oesophagus of the size of a large plum’. There 
were no enlarged glands at the root of the lung. The tumor was 
free on all sides excepting where it lay against the aorta. The 
attempt was made to free it from its attachments to the aorta, 
but this was found impossible without great danger to the wall 
of the vessel. The tumor was, therefore, considered inoperable. 

The incision in the pleura was closed by a fine runm’ng cat- 
gut suture, with interrupted sutures of strong catgut around the 
adjoining ribs. When the last stitches in the pleura were being 
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, was instructed to raise the pressure to 

passed, the ansesthe ^jistend the lung and expel as much 

50 mm. of mercury, followed suture 

air as possible fro muscles and skin in the usual 

the intercostal and pectoral 1 ^ 

of the inte g ^uze dressing. 
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an infection of the pleural cavi^' by direct extension ircm .oe 
ulcerated carcinoma of the cesopnagus. 
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Marked cyanosis during the preliminary ether anaesthesia by in- 
halation. Color became good as soon as the insufflation anaes- 
thesia was begun ; pulse good during the entire operation. Thor- 
acotomy; incision of the lung; drainage of an abscess cavity in 
the middle lobe of the right lung (Dr. E.). Uncomplicated con- 
valescence with persistence of bronchial fistula. Death after 
several months from a metastatic abscess of the brain. 

Case IV. — Female. Bronchiectatic abscess of the right lower 
lobe. Thoracotomy and exploration of the lung (Dr. E.) under' 
insufflation ansesthesia (pressure 25 to 35 mm.). Condition of 
patient good during entire operation. The abscess cavity had 
emptied itself before the operation and could not be found. 

Case V. — Female. Metastatic abscess of the lung after an 
infarct following another operation. Intratracheal insufflation, 
thoracotomy and drainage of abscesses in left upper and lower 
lobes (Dr. E.). Condition of patient during operation good. 
Breathing movements ceased as soon as pressure is raised to 40 
mm. of mercury. Recovery from the operation rapid and un- 
complicated, but fever persisted. Patient died about six weeks 
after the operation. The autopsy showed that there were numer- 
ous abscesses that had not been drained. 

Case VI. — Female. Interlobar empyema. Thoracotomy and 
drainage under insufflation ansesthesia (Dr. Gerster . Recovery. 

Case VII. — Female. Gangrene of the lung. Intratracheal 
insufflation anaesthesia. Marked cyanosis during preliminary 
ansesthesia; insufflation of air, oxygen, and ether. Color pink 
after insufflation was begun. Thoracotomy and drainage of gan- 
grenous areas in right lung (Dr. Gerster^). Insufflation anses- 
thesia very satisfactory ; satisfactory recovery from the operation 
itself. Death about one week after the operation, from exhaus- 
tion from the sepsis. 

Case VIII. — Male. Interlobar empyema. Intratracheal in- 
sufflation. Thoracotomy and drainage (Dr. E.), Insufflation an- 
esthesia very efficient; lungs could be distended and collapsed 
at will. General condition of patient remained good during the 
entire operation. Uncomplicated recovery. 

Case IX. — ^Female, operated upon in Worcester, Mass. Re- 
current carcinoma of chest-wall after extirpation of breast for 
carcinoma seven years before. Insufflation anaesthesia; catheter 

^ I am indebted to Dr. A. G. Gerster for permission to include his 
two cases. 
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the glands of Brunner, situated in the duodenum, while its 
external secretion is even more closely associated with that 
of the bile. 

Anatomy . — The protected position of the pancreas em- 
phasizes its importance. The head lies closely embraced by 
the duodenum just beneath the pylorus, its body behind the 
stomach covering the great vessels, while its tail reaches over 
to the spleen and left kidney. The embryologic development 
of the pancreas, as two separate outgrowths from the primary 
foregut to afterward coalesce, is important to keep in mind, 
as it often retains two separate ducts, Wirsung and Santorini. 
The latter is the direct duct, yet in 20 per cent, of cases it 
undergoes complete obliteration, while in the remaining 80 
per cent, it anastomoses with the indirect or duct of Wirsung, 
and empties by a separate orifice into the duodenum. In one 
individual out of ten the duct of Santorini is even of larger 
calibre than the duct of Wirsung. In such cases as this, the 
pancreatic secretion will be emptied into the duodenum even 
when the Wirsung duct is occluded. 

The common bile-duct in conjunction with the duct of Wir- 
sung enters the under surface of the second portion of the 
duodenum through a vestibule, the ampulla of Vater, where 
the secretions from the two glands are mixed before they take 
their respective plac^£'r^'~*h^ digestive process. 

The anatomic relation of the main duct of the pancreas and 
that of the liver has its physiologic significance in showing the 
importance of associating bile in the process of digestion. From 
a pathologic standpoint, this association is most unfortunate, 
for it is the factor in causing many of the morbid processes 
to which both the pancreas and biliary passages are subject. 
In two-thirds of all cases the bile-duct passes directly through 
the head of the pancreas on its way to the duodenum. This 
fact, together with the close vascular and lymphatic association 
between the bile passages and pancreas, furnishes the patho- 
genesis of the greater number of the cases of pancreatitis. It is 
obvious that infection of one of these organs must be easily 
transmitted to the other, though this, of course, does not ex- 
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dude such constitutional dyscrasias as mumps, typhoid fever, 
phthisis, syphilis, and arteriosclerosis having a large responsi- 
bility in bile-duct and pancreatic disease. Pressure of the 
swollen head of the pancreas on the common bile-duct is a 
causative factor in epidemic jaundice, second only in frequency 
to cholelithiasis and duodenitis, though mumps, according to 
collective investigation of Egdel, is responsible for lo per 
cent, of all cases of pancreatitis. 

Of greatest interest is the association of cholelithiasis 
with chronic interstitial pancreatitis, the so-called interlobular 
form. This is due to duct obstruction from gall-stones, with 
infection always present, though fortunately usually mild. The 
interacinar form of pancreatitis is less commonly met with and 
differs from the rough and nodular interlobular variety in be- 
ing smooth and tough with glycosuria usually present in the lat- 
ter on account of involvement of the islands of Langerhans, 
though in the interlobular variety these areas may also become 
involved, causing secondary diabetes. It is generally admitted 
that chronic interstitial pancreatitis may exist for years with- 
out appreciable change from the original disease, though dur- 
ing this period the proteolytic, the lipolytic, and diastatic prop- 
erties of both its external and internal secretions will be noted 
in the characteristic findings in the intestinal excreta and the 
defect in its metabolic fimction of converting both sugars and 
fats. 

This chronic process will not only cause disease of con- 
tiguous organs or viscera, but will, and generally does, extend 
to remote ones through faulty metabolism. 

Symptoms . — Symptoms that arise from pressure on the 
common bile-duct, due to the swollen head of the pancreas, 
cannot be differentiated with accuracy from those due to chole- 
lithiasis. Both conditions cause jaundice, though that caused 
by pancreatitis is more apt to be permanent, with associated 
cutaneous pigmentation and a rapid effect on the constitution 
evidenced by a profound and progressive emaciation, the re- 
sult of pancreatic insufficiency (achylia pancreatica) . While 
in bile-duct obstruction imcomplicated by pancreatic disease. 
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pain and jaundice exist during the acute attack of colic only 
or during the temporary passage of calculus through the 
common bile-duct and when cholelithiasis and pancreatitis co- 
exist, there is a distinct point of tenderness upon pressure, half 
way between the ninth rib and the umbilicus, and a second 
area of tenderness over the right rectus abdominis muscle, 
above and to the right of the umbilicus. 

If duodenal ulcer can be excluded, these symptoms would 
justify diagnosis of pancreatitis. Reflex pain radiating to 
the midscapular or left scapular region, together with absence 
of emaciation and the presence of hyperchlorhydria and pain 
when the stomach is empty, will exclude duodenal ulcer. In 
pancreatitis it is generally possible to detect an enlarged, hard- 
ened, and tender pancreas, extending across the upper abdo- 
men, and a careful study of the alimentary excreta will reveal 
large light-colored, grassy stools, which are not found in 
duodenal ulcer. But most important is the discovery of nu- 
cleated muscular fibres in the stools, as the presence of these 
is distinctly a feature of pancreatic insufficiency, and occurs 
in pancreatitis only; as a further laboratory effort toward es- 
tablishing a diagnosis the urine should be examined for Cam- 
midge crystals. Emaciation is at times so rapid as to sug- 
gest malignancy. 

Acute Pancreatitis. — ^The pancreas has been aptly de- 
scribed as the salivary gland of the abdomen, and, were it not 
for its association with the main duct of the liver, it would 
probably seldom be the seat of acute inflammation, the symp- 
toms of which are sudden onset of agonizing pain, deep-seated 
and referred to the right of the epigastrium and followed by 
great prostration, rapid pulse, early elevation of temperature, 
nausea, vomiting and early tympanites accompanied by (ac- 
cording to Opie, Ochsner, and Halstead) marked cyanosis, es- 
pecially about the face and abdominal walls. With this group 
of symptoms, as they are the most classic, it is difficult to make 
a diagnosis, because the upper abdominal muscles are extremely 
tense and the abdomen generally tympanitic, so that this group 
of symptoms does not differ materially from those arising from 
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such acute conditions as intestinal obstruction, perforation o 
the hollow viscera, renal colic, or ectopic gestation. 

Sugar may be present in the urine, in some cases, when 
chronic pancreatitis has existed for a considerable period, frei 
fat (according to Fitz) may be seen in the faeces upon inspec 
tion, and occasionally a tender, tumorous mass can be felt 
It is fortunately a condition where accuracy of diagnosis ii 
not essential, since the simulating conditions all require sur- 
gical intervention. 

The patient is usually at or about middle life, fleshy, anc 
with an alcoholic history, and he rapidly develops a bronzec 
appearance (hssmatogenous jaundice). This pigmentatior 
is characterized by uniformity and absence of mucous mem- 
brane discoloration. From the onset of the attack these pa- 
tients are in a state of collapse, and therefore not promising 
subjects for operative treatment, yet immediate operation 
offers the only possibility of cure. Robson, by this means, had 
23 recoveries out of 59 operated. 

The operative procedure consists in a median abdominal 
incision above the umbilicus, which will disclose an excessive 
amount of blood-stained peritoneal fluid, usually stones in the 
gall-bladder and common duct, while the pancreas will show 
hemorrhagic infiltration and numerous areas of fat necrosis, 
recognizable as yellow spots, while the swollen organ itself will 
give on palpation a semi-fluctuating feel. 

The treatment, which is surgical from the onset because of 
the profound toxaemia that actually ushers in the attack, should 
consist of promptly establishing free drainage through inci- 
sions made in several parts of the gland. If excessive hemor- 
rhage ensues, it can be controlled by gauze packing held in 
place by sutures. The final step must be to establish free 
drainage through the abdominal incision anteriorly by means 
of either perforated rubber or glass tubes thoroughly protected 
by gauze pack. Posterior drainage, which is advocated by 
some, cannot be so effectual as the anterior route, because the 
head of the pancreas, which is the seat of greatest infection, 
lies in front of the vertebrae and is therefore not directly ac- 
cessible from that point. 


SURGICAL DISEASES OF THE PANCREAS. 


803 

If stones are present in the gall-bladder or bile-ducts, or 
there is acute infection of the bile-ducts with jaundice, it is 
necessary in addition to free the gall-bladder and ducts of ac- 
cumulated calculi, and establish drainage by a right lateral in- 
cision through the anterior abdominal wall, provided the pa- 
tient’s condition will permit. 

Subacute Pancreatitis. — There is a certain number of 
acute cases where, because of either a lessened amount of viru- 
lency or an impairment in the activity of the infective prod- 
ucts, the severity of the symptoms as noted in the acute form 
of the disease are less marked, and a more favorable outlook 
from the onset is to be expected. The patient has passed 
through the height of infection, and thereby built up a re- 
sistance that offers to surgery a better prognosis. 

When the abdomen of such a case is opened, there are 
found scattered through the omentum, mesentery, and fatty 
tissues areas of fat necrosis, which have resulted from the 
escape of the fat-splitting ferments of the pancreas with here 
and there multiple foci of purulent material. 

Treatment . — Treatment consists in evacuating the abscesses 
and draining. Calculi in the gall-bladder and the bile-ducts 
should be removed and free drainage instituted. Search must 
also be made for hcematoma, which may be found either in 
the pancreas or adjacent tissues, the result of pancreatic 
apoplexy. 

Chronic Pancreatitis. — Chronic interstitial pancreatitis 
is usually characterized by an antecedent history of indigestion 
with mild gall-stone attacks. The fact that two-thirds of all 
common bile-ducts pass through the head of the pancreas is suf- 
ficient to emphasize the certainty that, in at least two-thirds of 
the cases of chronic pancreatitis, drainage through this duct 
must be interfered with, making jaundice a conspicuous objec- 
tive symptom, though in a certain number of cases this symp- 
tom may be absent and yet the common bile-duct may be dis- 
tended. This fact shows that dilatation of the common duct may 
exist independent of gall-stones, and both the duct and the gall- 
bladder may be distended without jaundice. 

Courvoiser estimates that because of gall-stone irritation 
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84 per cent, of the cases of common duct stones have atropj 
gall-bladder. Therefore, the size of the gall-bladder in chroi 
interstitial pancreatitis depends upon whether gall-stor 
are or have been present. 

Pancreatitis may cause such marked distention of the ga 
bladder and primary jaundice without calculi being presei 
that malignancy may be suggested. When, however, the latt 
is the cause of the obstruction, the glands in the fissure of t 
liver become early involved, and the pressure arising therefro 
so interferes with portal circulation that ascites early develop 

The intestinal excretion is large in quantity and greas 
Microscopically examined it will show nucleated muscle fib 
and fat. If jaundice is absent the stools will be a brigl 
yellow color, due to an absence of the pancreatic juices. The; 
patients abhor meats and fats. 

Treatment . — The treatment of chronic interstitial pancre; 
titis is equally surgical from the onset, though, because c 
milder degree of infection, radical treatment can, in some ii 
stances, be delayed to give medical treatment a chance. Th 
latter, however, should not be persevered in until it has bee 
proven useless, for if thus delayed, surgery may not be give 
its full opportunity. 

The underlying principle of the surgical treatment is t 
establish either temporary or permanent isolation of the pan 
creatic and bile-ducts, so that infection from either can a 
nearly as possible be removed from the other. In undertaking 
to clear the ducts of the partly obstructing calculi, it is im 
portant for us to bear in mind that some of them may be con 
cealed under the enlarged head of the pancreas, or small one: 
may be lodged inThe hepatic ducts, above the primary division 
This can always be avoided by careful palpation. After thf 
removal of all stones and the freeing of the bile-ducts and pan- 
creas from adhesions, a large flexible probe should be passed 
through the common duct into the duodenum. This, together 
with external gall-bladder drainage, will usually not only 
establish but maintain free drainage and prevent recurrence of 
infection. 
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Cholecystostomy, in my experience, is sufficient to cure the 
majority of these subjects, and is therefore the procedure of 
election, as it enables one to remove calculi and establish tem- 
porary external drainage more satisfactorily than any other 
operative procedure that I have generally employed. In cases, 
however, where it is essential to promptly supply the bile to 
the intestines for aiding digestion, cholecystenterostomy is the 
operation of choice. If there is total obstruction of the com- 
mon duct from pressure of the head of the pancreas, then 
cholecystduodenostomy or cholecystojejunostomy will be re- 
quired to overcome the obstruction. 

The surgical treatment of chronic interstitial pancreatitis, 
unless calculi are present, is directed toward the biliary tract 
rather than the pancreas, and is best accomplished by divert- 
ing the bile to the surface or to a new place in the gastro-in- 
testinal canal, by some of the several operative procedures 
now so generally employed. Cholecystostomy is indicated in 
by far the greatest number of cases. The methods of employ- 
ing the stomach and the hepatic flexure of the colon for the 
purpose of diverting the bile have not, as yet, taken prece- 
dence over those above referred to, and which are more gener- 
ally employed. 
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A RECORD OF IIO RECENT OPERATIONS, 
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OF BELFAST, IRELAND, 

Surgeon Royal Victoria Hospital, Belfast. 


Since my first deliberate operation for the relief of sym 
toms due to chronic gastric ulcer, in March, 1900, a very lar 
number of these cases have come under my care. It may, 
think, prove interesting and instructive if I very briefly pla 
on record some lessons to be learned from a study of the 
cases. In doing so, I do not propose to waste time by any r 
capitulation of well-established facts, but to see how far \ 
can throw any fresh light on what is one of the very commo 
est ailments which we are called upon to treat. 

For the purposes of this paper, I have collected all n 
cases since September, 1908. The list shows no cases, wi 
three deaths, all of which occurred in my private practice- 
one from pneumonia, one from plastic peritonitis, one fro 
wound infection caused by the patient herself. 

This represents a mortality of 2.7 per cent. With great 
care in the selection of cases and improved technic, I have r 
doubt still better results can be obtained. 

My cases were in no way selected. Several of them wei 
so wasted and feeble that it seemed very doubtful wheth( 
they could stand a general anaesthetic. No case was refuse 
except on the ground that a thoroughly efficient course c 
medical treatment had not been submitted to. In sever: 
instances the operation was a very complicated agd difficu 
one. 

Two patients were over sixty years of age. 

When we consider the debilitated and unhealthy cond: 


*Read before the Ulster Medical Society, March 2, 1911. 
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tion of a large number of sufferers from long-standing gas- 
tric ulcer, I am afraid we must always be prepared to face an 
appreciable risk. It is never right to underestimate the gravity 
of any operation, but I am satisfied that we may quite safely 
put the risk in an average case as not higher than 2 per cent. 

There can be no doubt whatever that this is decidedly 
less than the ordinary medical risk. The risk of perforation 
alone cannot possibly be put below 5 per cent., and is probably 
much higher. The risk of hemorrhage is difficult to estimate, 
there being no reliable statistics, but experience teaches every 
medical man that this is not an uncommon cause of death. 

During the past three years I have known one patient 
die from hemorrhage, and two from perforation, while 
considering the question of operation. Several of the cases 
operated on by me were on the verge of perforation, all the 
coats of the stomach having been eaten away except the peri- 
toneum, which fortunately was strengthened by adherent 
omentum or plastic lymph, nature having done all in her power 
to avert a calamity. 

The medical risk is, however, a somewhat vague and 
indefinite one which may never materialize; and which it is 
fair to point out, may not terminate fatally if promptly and 
skilfully treated. 

The operation risk is one which is deliberately faced, and 
this requires some degree of courage on the part of the medi- 
cal attendant who recommends it, and still more in the patient 
who submits to it. 

In this connection I would like to point out the excep- 
tional mortality attending perforation occurring in the victim 
of a dilated stomach. 

In January, 19 ii, a railway porter consulted me. He 
had a greatly dilated stomach, and was very weak and 
exhausted. He went into hospital on a Saturday afternoon 
with a view to operation on the following Tuesday. At ii 
o’clock on Saturday night he suddenly perforated. In my 
absence from town Mr. Fullerton very kindly operated on 
him within three hours after perforation. He never rallied, 
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however, from the initial shock, and died on Sunday fore- 
noon. 

In 1900 I saw with Dr. Calwell in the hospital a man 
with a greatly dilated stomach. We both strongly urged an 
operation, which was declined. He went to the convalescent 
home where he perforated and died in a few hours. 

These cases are very liable to perforate, and when this 
accident happens, the peritoneum is simply drenched with 
stomach contents, often in an advanced condition of decom- 
position. The result is a profound toxsemia, almost certain 
to terminate fatally. 

The study of a series of cases such as I now submit, in 
which the condition of the stomach has been actually inspected 
during life, should, I think, help us to appreciate, at their proper 
value, the individual signs and symptoms on which we are 
accustomed to rely for a diagnosis of gastric or duodenal 
ulcer. 

These symptoms — pain, vomiting, hemorrhage, local 
tenderness, and local hypersesthesia — and the evidence fur- 
nished by examination of the stomach contents, I now propose 
to consider very briefly. 

Pain is the only symptom common to all cases, and though 
an ulcer may be present either in the stomach or duodenum, 
and may even perforate all coats of the organ before the onset 
of pain, I am satisfied that no physician would feel justified 
in coming to a diagnosis of ulcer in the absence of this cardinal 
symptom. 

To be of any real value, the pain must have a definite 
relation to food. The patient must be quite clear as to the 
effect of a meal, and of different kinds of food. 

Pain coming on at night is of the greatest importance, 
especially when it wakens the sufferer at a definite hour. This 
does not occur in the purely neurasthenic type. 

I have never failed to find a well-defined ulcer where 
typical night pain was complained of. 

Pain which radiates into the back is also of special value, 
and in my experience has generally been associated with an 
ulcer on the lesser curvature or on the posterior surface of 
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index-finger, and the tip was fixed by adhesions. The appendix 
was removed. She made a rapid recovery, and her medical 
attendant informs me she has remained well since the operation. 

This history at first sight appeared quite typical. The 
absence of night pain, and the position of such tenderness as 
appeared to be present, suggested the possibility of an appen- 
dical origin. Our incision was therefore made through the 
right rectus opposite the umbilicus, so that it could be extended 
up or down as required. 

Another condition which sometimes gives rise to a false 
“hunger pain” is that arising from a number of smooth gall- 
stones in the gall-bladder. Two or three hours after a meal, 
when the stomach contents begin to pour freely into the duo- 
denum, the gall-bladder contracts in order to meet the' extra 
demand for bile ; and in the presence of calculi this contraction 
may be associated with a dull gnawing pain. Other symptoms, 
however, on careful analysis generally suffice to differentiate 
between the pathological lesions. 

Fortunately an error in diagnosis is of little importance 
in view of the treatment. Either condition calls for surgical 
interference, and the same incision, ie., a vertical one, through 
the right rectus exposes both gall-bladder and duodenum. I 
have twice had to remove gall-stones after completing a 
gastrojejunostomy. One of these was in the present series. 

Now we come to the question of /ocal tenderness. 
When present, tenderness on deep pressure is a sign the value 
of which cannot be overestimated. Unfortunately I have only 
found it in about lo per cent, of my cases, and a careful’ 
investigation on this point has been made by me for some 
years. When typical, it has invariably been associated with 
some localized acute peritonitis around the ulcer. 

An ordinary chronic indurated ulcer is not tender on 
pressure any more than a chronic appendix exhibits tenderness. 
Just as the onset of an acute manifestation in an old quiescent 
appendix is heralded by local tenderness and rigidity, due to 
peritoneal involvement, so too does epigastric tenderness and 
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rigidity indicate clearly and decisively that there is danger 
ahead. The ulcer is threatening to perforate; inflammatory 
reaction is taking place to seal and secure the danger zone. 

In every instance in which this symptom was well defined 
the presence of recent peritonitis with inflammatory lymph 
was easily demonstrated to every one present at the operation. 

If this lymph becomes organized into a firm adhesion 
the tenderness gradually disappears. 

I wish to lay it down as a trustworthy clinical rule that 
tenderness is a danger signal, and that severe or persistent 
tenderness is one of nature’s calls for help, and if neglected, 
the next and unmistakable call may be the tragedy of per- 
foration. 

Local hypercEsthesia, to which considerable weight is 
attached by some writers, was only present in about 3 per 
cent, of the cases examined by me. If present, both at the 
anterior and posterior terminations of the same spinal nerve, 
it is a very valuable sign, as it serves at once to eliminate 
neurasthenia. It is almost inconceivable that any one without 
a minute knowledge of anatomy could accurately locate 
tenderness along a single nerve in the absence of a pathological 
cause. 

Hemorrhage has been distinctly noted at some period 
of the illness in 40 of my no cases. Allowing for the 
possibility that it may have been overlooked in some instances, 

I think it may fairly be estimated to occur in 40 per cent. I 
of course, only refer to visible blood. The regular examination 
of the f^ces for microscopic traces of hemorrhage is never 
likely to be anything but an exceptional procedure, and is 
therefore of little practical value to the general practitioner. 

In all my private and most of my hospital cases, a routine 
examination of the stomach contents has been made. Except 
in cases of dilatation, and to enable me to exclude malignancy 
by ascertaining the presence or absence of free HCl, I am 
bound to say that the information obtained has not been so 
helpful, from a practical stand-point, as I had at first antici- 
pated. 
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Before deciding on such a serious step as operation, I 
think the stomach tube should be called to our aid in all but 
exceptional circumstances, and a chemical test should be made, 
so that nothing known to science may be overlooked. 

Coming to the important question of treatment, I wish 
to lay down the rule that, in my view, gastric ulcer is essen- 
tially a medical disease. A very large number of these cases 
are curable by medical means. It is only when the compli- 
cations arise, when relapses are frequent, or when the disease 
has become chronic that surgery has any vocation in non- 
malignant disease of the stomach. On the other hand I know 
of nothing more striking than the promptness and thorough- 
ness of the relief which follows a well-planned operation on 
a stomach which is the seat of a chronic ulcer or its sequel. 

Before discussing this question I would like to raise a 
point as to medical treatment. Is the stomach washed out as 
often as it should be? If properly used the stomach tube is 
not nearly so difficult to swallow or so uncomfortable as might 
at first sight appear. The application of a solution of cocaine 
to the soft palate and epiglottis, the assurance that there is 
no danger, and above all the carrying out of the instruction to 
breathe through the nose, will enable a patient to go through 
this ordeal even for the first time with very trifling discomfort. 

To wash out the stomach each night, thoroughly empty it 
of acid contents, and minimize the effects of gastric stasis, 
which is present in a greater or less degree in all of these 
cases, is, I believe, good treatment. Contrary to popular opin- 
ion I do not consider hemorrhage a contraindication to this 
practice; I have frequently used it in cases subject to hsemate- 
mesis, and have seen no ill effect. 

Hcsniat emesis is still best treated by medical measures. 
Of these I do not hesitate to say that in my experience the 
subcutaneous injection of normal horse serum has been in- 
comparably superior to all others ; 20 cc. of the serum may be 
given with an ordinary antitoxin syringe at the outset, and re- 
peated night and morning, or oftener if desired. This need 
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not supplant other well-known medical remedies, but should 
never be omitted when the bleeding is at all dangerous. 

Administration of ice so constantly resorted to seems to 
do more harm than good. Small quantities of adrenalin at 
frequent intervals, by the mouth, freely diluted, small doses 
of morphia, and the calcium salts seem to me to have been of 

some benefit. 

As to surgical treatment, it is not my intention to discuss 
the details of the operation now so well elaborated. These 


principles I wish to lay down : 

(1) Gastrojejunostomy should be performed, but this 
alone is not sufficient except in cases of simple pyloric stricture. 

(2) The ulcer should be dealt with, either by (a) exci- 
sion; (&) infolding. . 

(3) Where no pyloric obstruction already exists, parda 

closure should be brought about by a running suture involving 
the sphincter muscle, so as to offer an obstacle to its free 1- 
latation, and thus encourage the gastric contents to leave t e 
stomach by the new opening provided for that purpose. 

(4) An examination should systematically be made for 
a chronic inflammation of the appendix or other lesion 1 <e y 
to cause subsequent reflex vomiting. Any such cause should be 
removed. The appendix can quite easily be remove 

but exceptional cases through an incision in t e rij, > 

the lower end of which need not extend more t an one 
one inch below the umbilicus. This incision through the ri, 
rectus controls the gall-bladder, stomach, and appen " . . 

It is very surprising how frequently a chr„pe^^^ 

has been found m my later cases wher ^ removed 

looked for. Thus since January, 
the appendix in 19 out of 48 cases. 

In my earlier practice I was content to I 

take care of itself and simply perform 

am now satisfied this is not ideal surgery. r nossible 
be to leave the mucous surface of the stomac a diges- 

intact. It is scarcely reasonable, posterior 

tion' to' proceed normally in a stomach, p 
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wall is formed by the pancreas, and whose movements are 
hampered by extensive adhesions. To dissect such a stomach 
off the pancreas is a very difficult' operation, and results in a 
large hole being made in the stomach, which requires to be 
closed like a perforation. 

At first I confess I shrank from this apparently risky 
procedure, but now I do not hesitate to undertake it, and the 
result fully justifies the time, trouble, and anxiety expended. 

Excision of a chronic ulcer is by no means so simple a 
matter as the advocates of this as a routine method would have 
us believe. The operation is easy and attractive in a picture 
where all the clamps are applied with delightful accuracy, and 
the subsequent line of suture leaves a beautifully shaped 
stomach. This is not so in actual practice, as any one with 

experience of these cases can testify. 

Where excision gives rise to difficulty, I therefore content 
myself with infolding the ulcer, a proceeding which if efficiently 
carried out is, as I have elsewhere demonstrated {Trains. Roy. 
Irish Academy of Med., 1901, page 142), equivalent to exci- 
sion, and at the same time easier, quicker, and probably safer. 
The effect of infolding is to secure complete rest to the ulcer- 
ated area, though as I have elsewhere pointed out (B. M. J.; 
Sept. 30,' 1908) neither excision nor infolding is an efficient 
operation in itself. It should therefore invariably be associated 
with gastrojejunostomy. 

This latter operation is now so well established a pro- 
cedure, the broad principles so well recognized, that it requires 
little comment. At the same time I know of no operation 
in which the subsequent comfort of the patient depends so 
much on little details. To these I need not here refer. One 
point, however, has recently been forcibly impressed upon 
me. I operated on a man in 1909 for pyloric carcinoma, both 
layers of suture were done with linen thread as is the usual 
practice. He made a good recovery, and resumed his work 
as a car driver. One year later he was readmitted to the hos- 
pital with general peritonitis, due to perforation of the large 
intestine by a malignant ulcer. At the autopsy we found the 
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eastrojejunostomy opening in perfect working order. The 
inner or throu'gh-and-through suture still persisted, and was 
hanging into the opening very much like the handle of a hue et. 
This is as far as I am aware the longest authenticated duration 
of such a suture. Such persistence is clearly undesirable, an 
though the absence of free HCl in the malignant stomach 
may possibly account for it, I have since then used fine chro- 
micized or formalin iodine catgut for this purpose, and found 

^ Several cases of hour-glass stomach are included m my 
list. These I now always treat by a double operation a mo i- 
fied gastroplasty followed by gastrojejunostomy mto the lower 

^““in all operations the abdominal wound is 

or more layL of catgut suture, either ^“ed 

in alcohol and stored in iodine and spin ’ 

catgut being used. Additional support is S*™" ^y ^o ^ 

thr!e deep silkworm gut stitches, tvhich, 

trate the peritoneum. Sutured in this way he 1 7 ™ 

is absolutely secure. The patient may safely be allowed p 

in eight to ten days. , • 

After-treatment.-An ^idence of shock, 

Fowler or sitting position. If th ^ ^.,4mi‘ni'<?tered after 

which is quite rare, continuous sa Fluids 

Murphy’s method, for twelve or twen y- 

are given freely by the mouth any ime to have 

operation. Thus it is quite common for my patients 

a cup of tea the evening of this way, an^es- 

Nursed in Ais position and treaj 

thetic vomiting is very rare. It p ctriking than the 

more than 5 per cent. Nothing indee is m ^ allowed 

rapidity and easy recovery butter, eggs, etc,, 

sr i” wtoS r.s •” 

exceed 2 per cent. What about the after-p = 
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to admit that some complications do arise and finally that a 
few cases, probably not more than 3 to 5 per cent., derive no 
benefit. The worse the condition found at operation the more 
striking and complete the relief. The only troublesome 
sequelae in my experience are two — (o) peptic ulcer of jeju- 
num, (&) regurgitant vomiting. 

I have had three instances of jejunal ulcer. All of them 
were operated on before the year 1907. Of these cases two 
were treated by myself, by excision of the junction containing 
the ulcer, closure of the posterior stomach opening, and sub- 
stitution of an anterior y gastrojejunostomy. Both re- 
covered, and have since remained well. The third, a police- 
man, operated on for dilated stomach in November, 1907, was 
admitted to hospital for perforated jejunal ulcer on December 
9, 1910. Mr. Kirk operated on him successfully, and he left 
the hospital in good health six weeks later. 

These cases were all amongst my earlier operations, where 
I was making a longer jejunal loop than I now do. 

This complication is undoubtedly a very serious draw- 
back to the operation, but I think by use of an inner catgut 
suture, and by making a very short loop, it should be practi- 
cally eliminated. 

Regurgitant vomiting is a very troublesome sequel. It 
is quite rare in the modern operation where the jejunal loop 
is very short — “no loop.” When present is due to : 

(a) Obstruction by an adhesion causing an acute kink in 
the descending loop of the jejunum. 

(&) Reflex irritation from an appendix, ovary, or other 
distant cause. 

(c) Persistence of former hysterical vomiting. 

If due to an adhesion it may sometimes be relieved by 
washing out the stomach and massage. The injection of 
fibrolysin into the abdominal wall has appeared beneficial in 
two cases in which I have used it. Failing this, the cause 
must be removed by operation. 

Now as to the permanency of cure. I am afraid it would 
be unwise to contend that once a person has been operated on 
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for gastric ulcer, perpetual immunity from all and every type of 
indigestion can be guaranteed. My present list is too recent 
to admit of any inference on this point It has been drawn 
up rather with a view to establish the comparative safety and 
immediate benefit of the modern operation. 

I have many cases, however, operated during the past 
eleven years who continue in perfect health. One lady operated 
on in 1900, after years of suffering, has since married, has 
a family of five children, but has remained quite free of 
stomach trouble. Three cases operated on by me have been 
accepted by three different first-class British insurance com- 
panies without any addition to the usual premium. 

I venture with confidence to submit that sufferers from 
chronic ulcer of the stomach or duodenum, which has failed 
to respond to medical treatment, may confidently be recom- 
mended to consider operative treatment, the prospects being 
an immediate risk not exceeding 2 per cent, with 90 per cent, 
probability of complete and permanent cure. 
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Inasmuch as a study of cancer generally is most inter- 
esting and instructive, cancer of the intestines, on account of 
its anatomical complications and variable symptomatology, 
should prove doubly so ; particularly does this obtain when we 
take into consideration not the theory of the subject but the 
practical side of it, and this I will endeavor to do. The early 
diagnosis of any abdominal carcinoma is in many instances 
life-saving to the patient, in others a source of positive judg- 
ment to the surgeon or physician in the fatal prognosis. The 
early diagnosis of primary cancer of the liver, spleen, or pan- 
creas is seldom positively made, because cancer in itself gives 
rise to no characteristic symptoms, its resulting complications 
being sometimes first manifested long after the beginning of 
the malignant process ; but in carcinomata affecting the gastro- 
intestinal tract, depending entirely upon the situation as well 
as the degree of the progress of the growth, the early diagnosis 
is in a great many instances positively determined, and the re- 
sults of the early surgical attack a boon to the patient and a 
source of gratification to the surgeon. 

The early symptoms of cancer of the colon are for a 
long time very indistinct and difficult of interpretation, and, 
apart from the anatomical site of the cancer, they depend upon 
three factors ; first, stenosis, second, accompanying intestinal 
catarrh, and third, ulceration of the growth of either the 
mucous membrane or externally into some other organ. This 
last fact brings to my mind a case (J. W., aged 55 years) 
of carcinoma of the sigmoid that I saw about a year ago in 
which the patient’s first symptoms were those of colitis and 
loss of weight and strength. It was only when distressing 
bladder disturbances began that he sought medical aid and 
SrS 
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1905 to 1911. Naturally the great bulk of the volumes is from 
the pens of the two senior members of the staff, Drs. William J. 
and Charles H. Mayo. In Volume I, out of seventy- three papers, 
Dr. William J. is to be credited with fifteen papers, and Dr. 
Charles H., with twelve. In Volume II, of sixty-three papers, 
Dr. William J. is to be credited with twelve and Dr. Charles H. 
with seven. When one observes that Volume II is the output 
from this clinic of a single year, the growth in the activity of 
the work is especially noticeable. 

These papers have been read before various medical societies 
and are brought together in their present’ form for convenience 
of reference. More than that, however, in their collected form 
they constitute a magnificent monument to the scope of the work 
carried on in the Mayo Clinic, and to the industry, breadth and 
progressiveness which characterize that clinic. 

The volumes are published with full Indices, both of authors 
and of subjects, so that reference to their contents' is greatly 
facilitated. They are abundantly illustrated. 

In running through these volumes one cannot fail to feel a 
certain personal note significant of the relations of the directors 
of this clinic to their whole work. These volumes form the 
beginning of a personal surgery of the highest character and of 
the greatest value. It is to be hoped that for many years to 
come successive volumes of the same character will appear. 

The Treatment of Fractures, With Notes Upon a Few 

Common Dislocations. By Charles Locke Scudder, M.D. 

Seventh Edition, Revised and Enlarged. Octavo. Pages 708. 

W. B. Saunders Company, Philadelphia, Pa., 1911. 

The: successive editions of this book during the past ten years 
have received notice from time to time in the Annals of Sur- 
gery. It has been very interesting to note the steady growth 
in the scope and quality of the book. Its dominant note still 
remains that of treatment, and the number and character of the 
illustrations still remain a most attractive and valuable char- 
acteristic. The author has a genius for illustration, so that in 
turning over the pages of the book one seems to be in the 
presence of the author, demonstrating the particular condition 
under consideration. In the present edition it is to be noted 
that new material has . been added, especially upon fractures of 
the skull, fractures of the spine, fractures of the neck of the 
femur, and injuries to the lower end of the tibia. A chapter on 
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tion of the descending colon was hardened faeces. This point 
is important on account of the surgical attempt to relieve the 
pathological conditions, and the placing of the necessary inci- 
sion. If a doubt exists as to the anatomical situation of this 
tumor, the X-ray in recent time has become a valuable adjunct 
to our diagnostic armamentarium, as a case which I will 
describe here will aptly illustrate. 

Mr. P. Z., Lockport, N. Y., aged forty years; occupation, 
broom-maker. 

Family History . — Gives no evidence of malignant disease. 

Previous History . — Patient affirms that he never suffered 
from any illness up to the time of the present one. No infections. 

Present Illness . — ^About a year ago patient began to com- 
plain of gas and pain in the right side of the abdomen; the 
exact localiaation was indefinite, but the pain was referred to the 
right quadrant. The bowels have been loose, and lately there 
has been a watery diarrhoea, and for this reason as well as 
for the colicky pains in his abdomen, he seeks the advice of a 
physician. His appetite is very good. Up to one year ago 
patient’s digestion was perfect; he never suffered from bowel 
trouble until then, when he suddenly noticed this looseness. 
Lately he complains of a feeling of weakness and is easily 
fatigued upon exertion. He has lost 28 pounds during the past 
year. He has never passed any blood; the only difference in 
the nature of the alvine discharges was that the}’- had become 
watery. There has been no nausea, no vomiting. 

Status PrcBsens . — Patient shows a peculiar, almost yellowish, 
paleness of the skin and mucous membranes. He is emaciated. 
Conjunctivse not icteric; tongue somewhat coated but moist. 
There are no palpable lymphatic glands in the neck, nor in any 
other part of the body. Skin lax, shows loss of fat. Lungs 
and heart normal. Abdomen : The abdomen is flat, no ascites ; 
there is no visible peristalsis. On the right side, just above a 
line drawn through the umbilicus and below the end of the 
eleventh rib, is a slight elevation (Fig. i). Palpation reveals 
this to be a hard, somewhat tender mass, which is irregular in 
outline and movable, but is not attached to the lower border of 
the liver. It is movable during inspiration; it can be held fixed 
during expiration. Bimanually, ballottement can be distinctly 
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hepatic flexure carcinoma. I had two X-ray- plates made of 
the colon which I present here; it will be seen how beautifully 
the differential diagnosis was positively determined. In Fig. 2 
will be observed the rectum^ sigmoid, descending and trans- 
verse colon, and then an abrupt cessation of the shadow, as if 
the bowel were cut off at the hepatic flexure; it will be noticed 
where the ceecum should be seen are two or three fine shadows, 
showing a trickling of bismuth through the constricted tumor 
mass at the flexure. 

In a second plate (Fig. 3) taken fifteen minutes after the first, 
will be noticed a little more distinctly shadows of the bismuth 
that has passed through after fifteen minutes retroperistalsis. 
The X-ray, as may be seen, makes very plain that we had to do 
with constriction of the hepatic flexure of the colon and excludes 
the kidney. I want to say here that a sometimes very valuable 
aid in the differential diagnosis of tumor of colon and kidney, 
that of artificial inflation of the colon, was not done because we 
thought it unnecessary and dangerous in this instance. Imme- 
diate operation was advised and it was done three days follow- 
ing the X-ray examination. 

Operation at Sisters’ Hospital, August 22, 1911: Upon open- 
ing the abdomen in the right semilunar line, with the middle 
of the incision corresponding to the level of the umbilicus, I 
foimd a hard mass about the size of a lemon which was part 
of the hepatic flexure of the colon. It was attached by adhe- 
sions to the posterior wall of the abdomen, but was with some 
difficulty freed. The czecum, ascending colon, and a part of the 
transverse colon were made movable by an incision into and 
freeing of the parietal peritoneum and delivered. The appendix 
was somewhat congested, the caecum dilated, and the ascending 
colon contracted to about half its length, a point which Moynihan 
calls attention to in his work. The ileum was divided between 
clamps as was also the transverse colon; the lower end of the 
ileum, the caecum; the ascending colon with tumor, and part of 
the transverse colon were removed, as Avell as some enlarged 
glands of the mesentery. The ends of the remaining parts of 
the ileum and transverse colon were closed and inverted. Then a 
side-to-side anastomosis of the ileum with the -transverse colon 
was made in tlie direction of the normal fecal current. I made 
the anastomosis about two and one-half inches ' in length, using 



Fig. 2 



Case P. Z., bismuth test, before operation. 


Fig. 3. 


Case P. Z., bismuth test, before operation. 


Plate taken fifteen minutes after r 





Case P. Z., after operation. 


Fig. s. 
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lymph-glands and their toxins permeating the blood. Hence 
I would suggest in the differentiation of carcinoma from 
appendicitis in elderly people, that we pay absolutely no atten- 
tion to the temperature as against carcinoma. It matters little, 
however, to the surgeon as both conditions demand early 
surgical attack, and one who opens the abdomen to operate 
an appendix ought to be ready to do a radical operation in 
case his pathology proves to be cancer. Again, as Tuffier 
has reported, there are cases of malignant diseases of the 
caecum with abscess formation. 

Since writing the above paragraph concerning the differ- 
ential diagnosis of caecum carcinoma in which fever is present 
as a prominent symptom, I have seen and operated on a case, 
the history of which I think ought to be given in detail. On 
account of the suddenness of the onset of abdominal pain, 
temperature 103^^, pulse 105, and exquisite tenderness on pal- 
pation, as well as a well-defined mass in the right iliac region, 
a diagnosis of acute appendicitis with perityphlitis was suspected 
by another physician who saw the patient on the second day 
of the acute attack. I was invited by the attending physician 
to see the patient, on the twelfth day, and after going into the 
history of the case minutely, obtained the following data: 

September 28, 1911: Mrs. C. O’B., fifty years of age, mar- 
ried, one child twenty-two years of age. Father died at seventy- 
eight of paralysis. Mother at sixty-two ; cause indefinite. Patient 
as a child never had any infectious diseases until she was four- 
teen years of age, when she suffered from double quotidian 
malaria. Last menstruation five months ago. 

Present Illness . — Up to one year ago she was perfectly well 
and able to do her household work, including washing, without 
fatigue. At that time and up to six months ago she noticed that 
she was losing weight and that she was easily fatigued in doing 
her work, and had to give it up. Her daughter noticed that her 
complexion was becoming paler and that she looked bad. About 
six months ago she noticed that unless she took a physic (Cas- 
cara) every day her bowels would not move. This obstinate 
constipation has persisted up to the present time; there has been 
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The post-operative history is as follows: During the first 
forty-eight hours patient vomited vthree times, complained of no 
pain, no bladder disturbances; the abdomen was soft, and liver 
dulness normal. The pulse ranged about 120, respiration 24. 
At the end of the second day an enema brought some gas and 
fecal colored water; on the third day, after a soapsuds enema, 
patient passed considerable flatus and some fecal colored matter. 
On the third day the pulse suddenly became accelerated, respira- 
tions went up to 50, lips became cyanosed, and signs of hypo- 
static pneumonia developed, until the fourth day, when death 
occurred, the cause of death being hypostatic pneumonia. A 
postmortem was not allowed. 

I have no doubt that had I been called to attend the patient 
in the early days of her febrile illness, instead of on the twelfth 
day, I would have been deceived by the clinical picture pre- 
sented, and I am sure there is no doctor who would not have 
suspected an acute appendicitis or a perforation of the csecum 
with abscess formation, had he been called early to see the case, 
because we do not know definitely whether or not at that time 
there had been a complicating local plastic peritonitis. I do not 
know how to explain the reduction of the size of the mass from 
September 28 to October 5, as shown in these pictures, except 
possibly an acute plastic peritonitis existed, in the omentum, 
which was found adherent to growth, and absorption of the exu- 
date took place. 

In differentiating cancer from tuberculosis of the caecum, 
however, most careful examination of both liing apices for 
healed tubercular processes, the presence of the Diazo re- 
action in the urine, the finding of the tubercle bacilli in the stool, 
and lastly the positive Von Pirquet reaction, should guide the 
surgeon in the right direction. There are cases of ileocascal 
tuberculosis that even after removal cannot be differentiated 
from cancer except by careful microscopical inspection. 

The differential diagnosis of hepatic flexure carcinoma 
we have already discussed in detail in our case report ; the chief 
causes of error are gall-bladder and liver neoplasms, and kidney 
tumors. 
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Carcinoma of the splenic flexure I have never personally 
observed, but Schmidt says the only conditions that can be mis- 
taken for it are carcinoma of the stomach and of the spleen. 
Here again the X-ray should prove of great assistance. 

In malignant disease of the sigmoid where the early pains 
are referred to the bladder and left testicle, the error of con- 
founding it with nephrolithiasis can obviously be made; but 
the absence of pathological urinary changes, blood, pus, etc., 
the negative X-ray findings as regards stone in kidney or 
ureter, would exclude kidney colic at once. 

In this paper I have endeavored to confine myself strictly 
to the practical side of the early recognition of colon cancer, 
and if I have digressed somewhat with the recitation of per- 
sonal cases, it has been with the innocent intention to avoid 
theoretical discussion and quotations from authorities so called, 
and to give the results of my own clinical observation. 
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Morris’ paper. Skillem in the Journal of the American 
Medical Association, January 6, 1906, was able to add five 
cases (Deaver, Fulton, Abbott, Barnard’s first case, and Bar- 
nard’s second case). Since Skillern’s paper but one new case 
has occurred — Markley, Medical Council, Philadelphia, 1909, 
iv, 225.^ 

Of these 26 cases (Keen, Gossett, Oestrich, two cases, 
Nebel, Armstrong, Markley, Turner, Hochenegg, Gruber, 
Hahn, Hilton, Morris, Rouppe, Danyau, Mounier, Deaver, 
Leudet, Danner, Museum Specimen, Abbott, Barnard, two 
cases, Murray, Fulton, Dourlin) six (Leudet, Danner, Museum 
Specimen, Oestrich, Abbott, Barnard) gave no symptoms 
traceable to aneurism, the aneurism being discovered at au- 
topsy; three of these cases (Murray, Fulton, and Barnard’s 
second case) are not completely enough reported to be of value. 
Ten cases (Turner, Hochenegg, Gruber, Hahn, Hilton, Morris, 
Rouppe, Danyau, Mounier, Deaver) show hemorrhage into the 
kidney immediately following severe injury, with recorded kid- 
ney symptoms at the time of injury and followed later by trau- 
matic aneurism. In addition are five cases (Keen, Gossett, 
Dourlin, Armstrong, Markley), in which there was no history 
of traumatism and in which rupture occurred, which have 
sufficient data to be of clinical value. In the remaining two 
cases (Oestrich, Nebel) it is doubtful whether or not trau- 
matism entered as a factor. 

A synopsis of Markley’s case is as follows: 

History.— M zIq, aged seventy years, pain in the left inguinal region 
with enlargement of the spermatic cord. First pain had been in the left 
testicle. Pain increasing. Had had two or three attacks of gravel (?). 
Pain became rapidly worse. On the second day severe pains in the 
entire left side. Third day sudden excruciating pain with collapse. Pain 
over region of the kidney. Died four hours later. Autopsy showed 
aneurism of the renal artery just outside the kidney, with a deep con- 
vexity on the anterior surface of the kidney from pressure. The aneurism 
extended from the internal inguinal ring almost to the diaphragm. 

September 19, 1909, there was referred to me a case which 
at operation proved to be one of spontaneous bleeding into 


There has been some question as to the total number of cases 
reported, Skillern giving the total number of cases as 27 in 1906. 
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Although no history could be obtained of the sudden passage 
of a large quantity of urine following relief of the pain, and 
although the X-ray did not show a stone, it was thought probable 
that the case was one of hydronephrosis associated with cal- 
culus. Operation, however, disclosed a very different condition. 
A six-inch incision in the lumbar region was carried down 
through the transversalis fascia, and the kidney fat exposed. 
Immediately on opening the transversalis fascia there was a gush 
of a small quantity of fluid blood. This was sponged away, and 
a number of clots, about a double handful, removed from the 
kidney fat. The kidney fat was separated down to the kidney 
and the kidney brought up into tlie incision. There was con- 
siderable free bleeding. With the first and second fingers of the 
left hand pressing the pedicle of the kidney, the organ was 
examined. It was found that there was a rent in the capsule 
and in this rent a large clot shaped to the kidney. On account 
of the hemorrhage it was deemed wise to do a nephrectomy. 
The tissues surrounding the renal artery and vein were some- 
what cedematous, the pedicle was ligated en masse with braided 
catgut. The kidney was removed, the wound cleansed from 
fluid blood and clots, and as there was some oozing from torn 
adhesions in the neighborhood of the diaphragm, the entire 
wound was packed tightly, the end of the packing being led out 
of the lower angle of the wound. The wound was then closed, 
except for its lower angle, with layer sutures. The packing 
was removed on the fourth day and a small strip reinserted, the 
wound healing per primam except at the point of the emergence 
of the packing. This granulated rapidly. The patient was out 
of bed on the twelfth day and went home on the eighteenth 
day. The one untoward symptom noted was some bladder irri- 
tation from concentration of the urine; this was remedied by 
the ingestion of large quantities of fluids and alkalies. 

The kidney presents the following appearance: a tear in the capsule 
through which there had escaped a considerable amount of blood; a 
partially organized clot beneath the capsule, which had dissected the 
capsule on the convexity of the kidney loose from the cortex ; this shows 
that the hemorrhage had extended through the rupture of the capsule; 
a small rupture at the lower pole of the cortex, through which the 
blood had escaped from the kidney structure; a cavity the size of an 
egg in the cortex filled with fresh blood-clot; a few small clots in the 
pelvis of the kidney and in the upper part of the ureter. This, as well 
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other cases of a somewhat similar nature. The first reference to the 
subject is that of Wunderlich in 1856. Wunderlich included in the term 
“apoplexy of the renal covering,” every hemorrhage in the neighbor- 
hood of the kidney. 

Hildebrandt, in 1894, published the first case of perirenal hceraatoma; 
his case gave the following history: Female, nineteen years old, was 
suddenly attacked three weeks before with violent pains in the left side 
of the abdomen. There was considerable shock. The abdomen was 
greatly distended, and on the left side there was a firm elastic tumor 
projecting under the costal arch as far as the navel. There was no 
fever; urine was normal. On incision quarts of blood and blood- 
clots escaped. This hamatoma had completely surrounded the left kid- 
ney, which, upon examination, proved quite normal. The wound was 
drained and the patient was discharged cured after eleven weeks. 

Doll, in 1907, under the name of “Apoplexy of the Renal Covering,” 
describes two cases, both of which resulted fatally without operation. 
The first case, a man sixty years old, with advanced arteriosclerosis and 
chronic nephritis, was attacked with colic-like pain in the left kidney 
region. On the third day of his illness left pleuropneumonia super- 
vened; on the fourth day there was observed an extreme distention of 
the abdomen, with a large tumor in the left side of the. abdomen ; on the 
fifth day the skin in the left lumbar region and the left half of the 
scrotum became blue; a few hours later the patient died. At autopsy 
there was found a retroperitoneal haematoma reaching from the dia- 
phragm to the bladder; the hsmatoma consisted alternately of masses of 
fatty matter and blood-clot. Doll’s second case was a man forty-one 
years old, also with arteriosclerosis and chronic nephritis, who was 
attacked with paroxysmal colic-like pains extending over the entire 
left side of the abdomen; on the second day a firm elastic tumor was 
noted in the left side of the abdomen; the patient seemed anaemic; on 
the fourth and fifth days there was great distention, and the skin over 
the left renal region became livid; the underlying parts were doughy to 
the touch. On the fifth day the patient died. Autopsy showed an intra- 
peritoneal haematoma lying between the descending colon and wall of the 
abdomen, and connecting with a retroperitoneal haematoma, consisting 
of fatty matter and blood-clot extending from the diaphragm to the 
bladder; in the centre of this mass was found a small white kidney in 
the capsule of which there was found on the upper pole a small tear. 
This led to a small cavity which, as was proven microscopically, con- 
sisted of arteriosclerotic kidney tissue. 

In 1908 Joseph reported a case of spontaneous hemorrhage into the 
kidney substance, the patient a man of fifty years who had suffered for 
years with gout. He was taken ill with violent pains in the right side 
of the abdomen ; some days later there was fever and an undefined resist- 
ance on the right side of the abdomen; extreme distention followed; the 
skin overlying the right lumbar region became blue on the sixth day. 
One year before the patient had had an operation for appendicitis; for 
this reason a diagnosis of retroperitoneal suppuration due to further 
trouble with the appendix was made; the patient was operated iipon on 
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the twelfth day. An incision was made in the kidney region and the 
fatty capsule was removed; septic pneumonia followed and ten days 
later the right kidney was removed, it being thought that this was the 
starting point of the sepsis; the following day the patient died. Thi 

report lacks adequate pathological description. ^ • rr i, 

Two other cases are reported by Lenk as occurring in Ho^henegg s 
clinic The first that of a girl twenty years old, who was suddenly take 
m llent pains in tha right side of on « day 

of her illness she was removed to the . 

she was quite anaemic; the abdomen was distended, “■'ts '"as ‘‘'y 
defined swelling in the right ‘’.yPOSf 'r™'" i "™e was^™ 
of retroperitoneal abscess onginat mg n PP ^^5 incised 

the patient operated upon extended upward 

and found to consist of coagulated blood, the ^ay > 

behind the liver. This patient died four dyy^ l^^er with^sept^^ 

toms. The second case was a woman J J the abdo- 

suffered for two years with attacks o ^ j^^^er region 

men; she presented a clearly palpable u jg, in which were 

of the abdomen. Hochenegg Tmon^trated with the 

numerous slight hemorrhages, and ?..-„pr.1irnsis of the right kidney 

cystoscope and ureter catheterization a y oatient left the hospital 

with pronounced impairment of function. This patient left 

cured. 

It will be noted in remembering the 
cases of hemorrhage into the rena 

aneurism, that with the ^ communication 

the writer’s there is no refeience 

existing between hemorrhage ‘ general 

and hemorrhage into the fatty capsu e. rinrmal (Hil- 

of the cases it is noted that the ^PP^^;t”°3™rou„ld 

debrandt, Schnitzier), and that the have to do 

the kidney. I believe we can therefore ^ y . kidney, 
with two pathological conditions: one . involving the 

and later through rupture of the capsu e pr 
tissues around the kidney: the later 

sule of the kidney. Either ° honeum and involve 

become so extensive as to rupture v latter are 

the peritoneal cavity. Such hemorr age 
occasionally seen in fatty tissues ^ ° pvertion, such as a 
in corpulent people ; they follow ^ known to 

sudden twist or strain on the part, an example 

occur when the patient turned over m cited 

of this condition of hemorrhage m o 
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the case of a patient referred to me by the late Dr. J. F. Haller. 
This patient, an extremely stout man, had been seized with 
sudden pain over the region of the gall-bladder while turning 
over in bed; his pain and shock were so intense as to cause 
a diagnosis of cholelithiasis to be made; when he came under 
my observation some four or five days later, there was a lack 
of fever or of any constitutional disturbance. There was, 
however, a tumor in the abdominal wall overlying the gall- 
bladder and hepatic flexure of the colon; this mass was ovoid, 
about the size of the palm, and rather dense; an exploratory 
incision revealed it to be a rupture of several of tlie radicles 
of the epigastric veins, resulting in a hsematoma. Healing was 
uneventful. 

Symptomatology . — Excluding the cases of aneurism, Tuf- 
fier’s case of sarcoma and Armstrong’s case of congestive 
nephritis, there remain eight cases (Hildebrandt, Doll’s two 
cases, Joseph, Lenk’s two cases, Schnitzler and Fowler) hav- 
ing sufficient data to be of value. Spontaneous hemorrhage 
either in or about the kidney has occurred three times in males 
and five times in females; in four cases of young adult life, 
in three cases of middle age, and one case in old age. It has 
been associated with jaundice once, with arteriosclerosis and 
chronic nephritis twice, with gout once, without other diseases 
four times. In no case was any history of traumatism ob- 
tained. In two cases the history definitely states that the 
patient was fat The onset of the attack was sudden in all 
cases, the character of the pain was agonizing in six cases, 
was less acute in two cases (Hochenegg’s second case and the 
author’s case). In all the cases the location of the pain was 
referred to the half of the abdomen corresponding to 
the kidney affected. One case gave urinary symptoms — 
the. author’s case in which there was sharp, cutting pain in 
the left lumbar region radiating to the front of the abdomen 
and down to the pelvis accompanying urination. There was 
also blood in the urine in this case. In three cases the urine 
was stated to be normal. In one case there was impairment of 
function of the kidney affected. In one a mild nephritis; in 
two a chronic nephritis; in one the urinalysis is not stated. 
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Shock .vas a prominent initial symptom in most of the 
cases though not definitdy stated m ^re 

The final location of the pain ^umor was present 

history was referred to the lumbar reg om^ T 
in all the cases, though m thtee it w 
one of these latter diagnosis '"^.p.bladder. 

was further confused by a muc ^ 

Extreme abdominal distention 

not noted, one with slight distention, 0 j-esent in one 

Anremia was present in four cases. i- 

case, and not noted in noted in three cases, 

Local discoloration of the skin was noted 

absent in five. . , below the costal 

Location of the tumor: On l„„ter 

arch, one case; on the left side o 
region and left half of the scro n , ^ 

abdomen and left rena case ; right hypogas- 

abdomen and right lumbar one case; 

trium, one case; right lower region of to aD 
right upper side of the abdomen, one case, 

one case. _ absent in one case, not 

Fever was present in four cas , not a prominent 

noted in three cases. Even where present it was 

symptom before operation. severity of the hem- 

V symptoms va^ -o^mg “ ^ days to 

orrhage. The course of the attai^ ^P„,se of 

twenty-six days. In the ^ slight repeated hem- 

the attack was five days, or more severe re- 

orrhages, as in Hocheneggs ^tending over a 

paated hemorrhages, as m the author s case, 

period of from two to twenty y®" into the kidney 

Diagnosis.— diagnosis o jjipcult if not impos- 

substance or into the fp„sidering. one was diag- 

sible. Of the cases which we ,„„tory incision was 

nosed as cholecystitis; in two case jroni 

made; no diagnosis in two cases, ret associated with 

appendicitis in two cases; hydronep 
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calculus in one case. It is a concomitant symptom of shock 
or shows interference by pressure on the intestinal nerves. 

Urinary symptoms are of no aid except as excluding other 
lesions of the kidney. In only one case was blood found in 
the urine. 

The diagnosis, if made at all, must be made upon the 
occurrence of sudden pain in the renal region, associated with 
tumor and more or less shock, and must be supported by the 
exclusion of other lesions of the kidney. 

Treatment , — Of the eight cases reported six were 
operated upon, of whom four recovered and two died, a mor- 
tality of 335^ per cent. The two cases not operated upon both 
died. 

The technic of the operative treatment will depend on 
the pathological condition found at the operation. If bleeding 
is limited to the perirenal fat, this must be excised completely, 
the hsematoma removed, and adequate drainage provided. If, 
however, the bleeding proceeds from the interior of the kidney 
and has later involved the perirenal fat, not only must the 
perirenal fat and hasmatoma be removed but a nephrectomy 
done as well. Thorough removal of the fatty tissues infil- 
trated with blood-clot is essential, as the post-operative his- 
tory of these cases shows that suppuration easily follows. 
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the operative treatment of the 
deformity of POTT S DISEASE- 

by royal whitman, M.D., 

OF NEW YORK. 

The treatment of Pott’s disease onstrate^ 

ance of the principles of mechan.cal support ^ d^ 

by Taylor and Sayre, had ^ [^y Calot’s advocacy 

when in 1897 fresh interest was aroused y 

of forcible correction of the although it had 

This, although an ancien P yg^fs before, 

been performed in a fashion y P concerned, a new 

was, as far as its practical abandoned, not 

operation. After a very ge .,use it had been demon- 

so much because of its dangers as that the ca- 
strated by autopsy and confimed y P ^ vertebral 

pacity for bone to the gap clsed by straig^ 

bodies was quite inadequa deformity was not only 

ening the spine. Thus recurrence of deformi y 

inevitable, but necessary even purpose in calling 

Calot’s operation served and, al- 

attention to the ineffectiveness greater effort has 

though forcible *gjuce deformity by milder means 

been made since this time to constant factors 

and to remove pressure and hyperextension 

in the destructive process, y 

of the spine. j,3„ow convex frame 

My own contribution has been 

designed to correct deformity bx disease. This 

in hyperextension dunng^t e acU __ » ^ photographs 

is, in popular speech the board 

of Smiling Jimmy of the bea r. ^ 

^TT^ocietjT'octoberTir^^ 

— surgical ty. 
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For ambulatory treatment Tunstall Taylor, Goldthwait 
and others devised apparatus to apply jackets in dorsal recum- 
bency, while Calot, in his persistent efforts to reduce deform- 
ity, made a still more important modification of the plaster 
support. Better fixation was assured by including the shoul- 
ders, neck, and, if necessary, the head, while corrective force 
was provided by pressure over the kyphosis, the front being 
cut away to permit the protrusion of the chest as the trunk 
was pushed forward. Calot has presented photographs show- 
ing recession of marked deformity, and although this is un- 
usual, it must be admitted that the Calot jacket is far more 
effective than ordinary supports, requiring, however, more 
skill in its application and more careful supervision to make 
it tolerable. 

While it may be stated that, under favorable conditions, 
by the use of simple means such as the convex frame in re- 
cumbency and the Calot jacket in ambulation, deformity may 
be prevented and even in some degree lessened; on the other 
hand it must be admitted that, at best, mechanical treatment 
is tedious and difficult; and that it is ineffective under ordi- 
nary circumstances is evidenced by the number of noticeable 
deformities from this cause, the degree being determined 
rather by the character and situation of the disease than by the 
means used to prevent it. 

For example, the cervical and lumbar or free regions of 
the spine are favorable for treatment, and, in the absence of 
complications, recovery without noticeable deformity may be 
anticipated. In the thoracic region, on the other hand, the 
opportunity for deformity is great, and the constant move- 
ment of the thorax in respiration makes it difficult to assure 
the rest essential to repair. 

Repair in milder cases is sometimes accomplished by ad- 
hesion of the adjoining vertebral bodies, but ordinarily the 
loss of substance is so great that symmetrical apposition is 
impossible. In this class of cases final consolidation is some- 
times assured by a callus formation, which involves the lateral 
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masses and even the latninte and spinous processes remote 

from the disease. ^ fo induce such con- 

The object of operative ts to mduc^^^^ 

solidation of the posterior part of the spi • ^ 

may serve as an effective splint to prevent deformity 

assure the rest that permits repair. ^vould appear, 

The first operation for this purpose wa , rt ... 

suggested by Hadra (Tmi^ processes of the 

1891). He proposed to bind *0 P by 

diseased and adjoining healtiy v ^ procedure which 

silver wire twisted in figure-of-eig . ^ fracture, 

had been successfully employed y ation, in that de- 

A similar and more processes 

formity was first coriected an another by silver wire, 

denuded and afterward bound to 0“^ 
was later described by Chipault in 93 
Recently F. Lange, observing 

for silk, metal, and other j ^ ynts, which being 

to replace external support y 1 . be more efficient, 

independent of the patient s ton material, and in the 

He found tin plated steel t° p^redure 

one successful case which P pjar^d wire, 

was in brief as follows: ® ^55 Incisions were made 

10 cm. long and 5 cnonding to the upper and 

through the skin and fascia, cor c p l,^„ja,b 

lower ends of the splints, w ic either side oi 

the muscles close to extremities being attache 

the diseased vertebrte, the bu boi A 

to the spinous pt°«==.“ „ ooening to prevent pressure. 
Calot jacket was applied w P eorset worn con- 

This was repla«d m die patient beiiig free iron, 
qtantlv for six monrnb,^ » 

pain, it was gradually '^bout two years 

The operation was P ^^jj^rican Ortho. Assn., 

was reported in ipro years of age, me 

'"‘'br the mmh 
disease at about the ten 
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ately relieved and the progress of the deformity was checked. 
After the support was discarded the boy served as a helper 
to a blacksmith. The metal splints remained in position, hold- 
ing the diseased section of the spine securely. Lange consid- 
ered the transplantation of bone, but because of the additional 
injury to the patient in autoplastic transplantation and be- 
cause of the difficulty of obtaining suitable material from 
other subjects at the proper time, he preferred to experiment 
with metallic supports. 

Another form of operation on the lines of that of Chi- 
pault, but in a more effective form, has been described by R. 
A. Hibbs, the design being to induce adhesions between the 
spinous processes and at the same time to lessen the promi- 
nence of the kyphosis (N. Y. Med. Jour., May 27, 1911). An 
incision is made along the spinous processes, the interspinous 
ligament is split and separated with the periosteum to either 
side. With a chisel the base of the spinous process of the 
sound vertebra above the diseased area is cut through, and 
the operation is repeated on the spinous processes involved in 
the disease, including finally the sound one at the base. Each 
spinous process is then displaced and tilted downward so that, 
while a part of its base is still in apposition with the surface 
from which it has been displaced, its tip is brought into con- 
tact with the upper part of the area from which the spinous 
process of the vertebra below has been separated. The tis- 
sues are then sewed over the fragments and a support is ap- 
plied. 

This operation was first performed on December 27, 1910, 
and has been repeated on two other patients. In the first case 
an X-ray picture taken three months after the operation shows 
consolidation of four spinous processes, the disease being at 
the second lumbar vertebra. All support had been removed 
on April 5 or about three months after the operation. Hibbs 
suggests that supplemental bone grafting from the tibia might 
be necessary to secure consolidation in younger subjects. 

In an article appearing recently {Jour. Amer. Med. Assn., 
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Sept. 9, 1911), F. H. Albee reports three cases in which bone 
taken from the tibia was transplanted to one side of the spine. 
The spinous processes overlying the disease were split longi- 
tudinally to the lateral side of the centre. The lesser section 
was separated laterally, leaving a wedge-shaped interval into 
which the bone graft was placed. The first operation was on 
June II, 1911, the last on July 14. The report was apparently 
made soon after, consequently no further details, except that 
primary union was obtained, are given. 

In considering operative treatment it has seemed to me 
that it should be especially indicated in early cases of disease 
in the thoracic region, in which the deformity might be easily 
corrected with but slight separation of the vertebra 0 les, 
that Lange’s method was mechanically the best, but that le 
metal splints should be replaced by bone of sufficient stren 
to serve as an immediate support, and which m process 0 
absorption might stimulate a callus formation from the neig - 
boring parts similar to that found in the natural cure. 


The patient who first offered a favorable 
test of the treatment was a boy nine years o age, ^ 
admitted to the hospital because of a pressure sore 
plaster jacket. The disease was progressive as evidence^ ^y 
pain, muscular spasm, and lateral distortion o e 
was a moderate degree of angular deformity, w proeress 
ciently flexible as to indicate that there had been P g 

""on Itst II, 1911, the ulcer over the kyphosis b^^. ^osed, 

the operation was made as section of its 

crest of the tibia was exposed, and at , cpnarated with 
anterior part, six to seven inches in length, w P 
the chisel. This retained the periosteum ^ 

surface and the endosteum on J 4ialis anticus muscle 

the bone being completely exposed. and a plaster 

was drawn over ffie gap, the skin was sutured, and P 

bandage was applied. , the 

An incision about four inches long was muscles 

right of the median line over the diseased area, and the mu 
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were separated on either side from the spinous processes and 
lateral masses, the tissue was removed from between the spinous 
processes, and the bony surfaces in. the neighborhood freshened. 
The tibial bone was then cut into two equal parts, and the spine 
having been forcibly straightened, these were inserted by the side 
of the spinous processes with the periosteal surface uppermost. 
The muscles were sewed over the grafts and the wound was 
closed. A Calot jacket was applied and to its contour a convex 
stretcher frame was adjusted. 

The patient, after an uneventful period of five weeks, died six 
weeks after the operation, apparently of tuberculous meningitis. 
This complication is relatively so common in all forms of tuber- 
culous disease in children, according to the statistics of this hos- 
pital no more so in those who have been subjected to operation 
than in those who have not, that it is impossible to say whether 
or not the treatment hastened the outcome. Unfortunately, no 
autopsy or even examination was permitted. All wounds were 
closed and the bone grafts were firmly fixed, supporting the 
spine in the corrected position. 

In the literature of the subject but two positive observa- 
tions appear: (i) that in Lange’s case metal splints were tol- 
erated for a period of two years, and that they served the pur- 
pose for which they were used; (2) that in one of the cases 
reported by Hibbs, ankylosis between the spinous processes of 
the lumbar vertebrse was secured, and that this union was 
sufficient to support the spine. Furthermore, it is sufficiently 
established that the tissues will tolerate transplanted bone, 
which may serve a temporary purpose as a support and, in the 
process of absorption, stimulate the reproduction of bone 
from the adjacent tissues. 

Bone transplantation from the same individual is usually 
more successful than from other subjects. Grafts are usually 
taken from the tibia for obvious reasons. Possibly sections 
from the ribs, as suggested by Dobrotworski (Zeits..f. Chir., 
Aug. 12, 1911), might be equally serviceable. 

As has been suggested, the operation seems to be espe- 
cially indicated in disease of the thoracic region in which the 
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deformity may be easily corrected. In this class of cases tiie 
tissues are so thin that the bone splints should be burierl be- 
neath the muscles to avoid the danger of pressure necrosis*. 

The procedure followed by Albee does not appeal to me, 
as the implanted bone is too superficial and is unsynimctrically 
placed. 

Hibb^s operation, which lessens the direct deiorniity and 
which has, in tlie reported case, induced ankylosis, might be 
with advantage combined with transplantation. 

At the present time operative treatment is in the experi- 
mental stage, and its actual value can be determined only by 
years of observation. This point of view and the exigency of 
this occasion will excuse the inconclusive report that has bcoi 
presented. 



